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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a continuation-in-part of U.S. patent application serial nuntt>er 
5 091069,922, attorney dodcet number 25791.69. filed on 10/3/2001. tliat was a 
cohtlnuatlon-^-part of U.S. patent appBcatlon serial numlwr 09/440.338. attorney 
docket number 25791.9.02. fUed on 11/15/1999, that issued ae U.S. Patent No. 
6.328.113, that daiined. ^ benefit of the filing date of U.S. provisional paterU 
application serid number 60/108.558. aOomey docket number 25791.9. fHed on 
10 11/1 6/1 998. the disclosures of which are incorporated herein by reference. 

The present appDcatkm is related to the foHowing: (1) U.S. patent application serial no. 
09/454.139. attorney docket no. 25791.03.02. filed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02. filed on 2/23/2000, 

15 (3) U.S. patent application seridi no. 09/502,350. attorney docket no. 25791 3-02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440.336. attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent appRcation serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent appllcatton serial 
no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 

20 appKcatton serial no. 09/511,941, attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent applicaSon seriai.no. 09^588.946. attmney docket no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent appDcatton serial no. 09^9.122. attcnney docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provisional patent appDcalton serial no. 6W162,671 , attorney docket no. 2S791 .27. filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154,047. attorney 
- docket no. 25791.29. filed on 9/16/1999, (13) U.S. provlstonal patent appticatton serial 
no. 60/159.082. attorney docket na 25791.34. filed on 10/12/1999. (14) .U.S; 
provistonal pal&A apptteation serial no. 60/159,039, attorney docket no. 25791.36. filed 

30 on 10/12/1999. (15) U.S. provisional patent appfcation serial no. 60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provistonal patent application serial 
no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165.228. attorney dodtet no. 25791.39. filed on 
11/12/1999, (18) U.S. provisional patent apptteatkin serial no. 60/221.443. attorney 
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docket no. 25791.45. filed on 7^8/^)00, (19) UiSi. provtstonaj patent application serial 
no. 6(V221 .645. attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233.638. attorney docket na 25791.47. filed on 
9/18/2000. (21) U.S. piDVisionai patent application serial no. 60/237.334. atlonwy 
5 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisionarpatent appHcation serial 
no. 60/270.007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorn^ docket no. 25791.51, filed on 
1/17/2001; (24) U.S. pioviskxial p^nt appflcation serial no. 60/250,486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistonal patent appHcatkm serial 

10 no- 60/303,740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provislbnal 
patent application serial no. 60/313.453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provisiorwi patent appiicaUon serial no. 60/317.985. attorney 
docket no. 25791.67. fUed on 9/6«2001; (28) U.S. provisional patent application serial 
no. 60/3318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent appiicatton serial no. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001, the disdosures of which are incorporated herein by reference. 

BackgnMind of the Invention 

This Invention relates generally to oO and gas exploration, and in particular to isolating 
20 certansutJtenanean zones to facilitate oH and gas exploration. 

During oil exploration, a w^itxm typically traverses a number of zones wilNn a 
subterranean fonnatlon. Swne of these subterranean zones wni produce oil and gas. 
while others wfll.not.. Further. It is often necessary to isolate subtanranean zones from 
25 one another In order to fedtitats the exptoration- for and productton of oil and gas. 
Existing methods fbr isolating subtenanean produdkm zones in order to fadlilate the 
exploratton for and production of oil and gas are complmc and expensive. 

The present invention is direded to overoorrdng one or mora of tl>e Bmitottons of the 
30 existing processes for teoiating subtenanean zones during oil and gas exptoratton. 

Sumniwy of the Invention 

According to one aspect of the present Invenfion, an a|:^>aratus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular memt>ers, each 
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solid tubular member including one or wore external seals, one or more perforated 
tubular mennibers coupled to the solid tubular members, one or more flow control valves 
operaWy coupled to the perforated tubular members for confrdling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature vi^Hhln the perforated tubular nrYembers, one or more pressue 
sensors operably coupled to one or more of the perforated tubular members for 
monitorir^ the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rata within the perforated tubular memberSp a shoe 
couptdd to the zonal isolation assenrtbiy. and a controller operably coupled to the flow 
oontml valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control vakes. At least one of the solid tubular members and the perforated 

IS tubular members are fbnrad by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone fixsm a second subterranean zone in a welibore is provided that 

20 indudds positioning one or rnom solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore. the perforated tubulars traversing the second subterranean zone, 
radidly expanding at least one of the primary solid tubulars and perforated tubulars 
wrtthin the wellboni. fluldidy coupling the perforated tubulars and the solid tububrs, 

25 preventing the passage of fluids from the first subterranean zme to the second • 
subterranean zone within the welibore external to the soKd tubulars and perforated 
tubulars. monitoring the c^rating temperatures, pressures, and flow rates within one 
or more of the perforated tubulare, and controlling the flow of fluidic materials, through 
the perforated tutxilars as a function of the nrionitored operating temperatures, 

30 pressures, and flow rates. . 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subtenanean zone In a we!lbore, at least a portion of the welibore 
including a casing. Is provided that Includes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars within the weilbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within tlie wellbore, fluididy 
co(4>ling the sofid tubulars with the casing, fluididy coupling the perforated tubulars 
5 with the solid tubulars, fhjididy isdating the producing subterranean zone from at least 
one other subtenranean mm within the weDbore, fhiidiciy coupling at least one of the 
perforated tubulani.with the producing subterranean zone, monitoring the operating 
temperatures, pressures, arKi flow rates wjthin one or more of the perforated tubulars, 
and oontrolDng the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored (^mating temperatures, pressures, and flow rates. 

According to ariother aspect of the present invention, a systenn for isolating a first 
subtenranean zone fmm a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more sdid tubulars within the wellborB, the sdid 

15 tubulars traversing the first subtenranean. zone, nr^eans for positioning one or rriore 
perforated tubulars within the wellbors. the perfcn^ted tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperaturss, pressures, and flow rates within one or mote of the perforated tubulars. 
and means for oontrolDng the flow of fluidic materteils through the perforated tubulars as 
a fiindlon of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another asped of the present Invention, a system for extracting materials 
from a produdng subterranean zone in 9 weBbbre, at least a portion of the weDbore 
indudtng a casing, is provided that indudes means for poslUoning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 within ttie wellbore, the perforated tubulars traversing the pnodiidng subterranean 
zone, means for radially extending at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tut^lars. 
means for fluididy isolating the produdng subterranean zone frcnn at least one other 



4 



subterranean zone within the wellbore, means for fliridicly coupling at least one of the 
perforated tubuiars with the producing subterranean s)ne, means for monitoring the 
operating temperatuire$» pressures, and flow rates within one or more of the perforated 
tubuiars. and means for controlling the flow of fluldic nnatehals through the perforated 
5 tubuiars as a function of the monitored operating teimperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a 2X)nal Isolation assembly including: one or more soDd tubular members, rach 

10 solid tubular member Including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the inferior surfaces of one or more of 
the perforated tubular manors for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assernbly. At 

15 least one of the solid tubular members and the perforated tubular members are fbmied 
by a radial expansion process performed within the wellbore. and the solid hibular 
liners are formed by £i radial expansion process performed within the wellbore. 

Aooording to another aspect of the present invention, a method of isolating a first 
20 sublenanean zone from a second subterraneari zone in a wellbore is provided that 
includes positloitfng one or more, solid tubuiars within the wellbore. the solid tubuiars 
traversing the first subterranean zone, pmltloning one or more perforated tubuiars 
each including one or more radial passages within the wellbore, the perforated tut)ulars 
traversing the second. subterranean zone, radially expanding at least one of the solid 
25 tubuiars and perforated tubuiars within the wellbore. fluididy coupling the perforated 
tubuiars and the primary solid tubuiars. preventing the passage of fluids from the first 
* subterranean Tone to the seoond subterranean zone within the wellbore external to the 
primary solid tubutars and perforated tubuiars. positioning one or more solid tubular 
liners within the interior of one or more of tt^ perforated tubuiars. and radially 
30 expanding and pl^tically defomiing the solid tubular liners within the interior tifonBor 
more of the perforated tubuiars to fluididy seal at least sonrie of the radial passagm of 
the perforated tubuiars. 
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Aooording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a we[lt>ore, at least a porfon of the wellbore 
irKduding a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore. positioning one of more perforated tubulars each includtr^ one or 

5 more radial passages within the wellbore. the perforated tubulars traven»ing the 
producing wbterranean zone. nsKiiaily expanding at least one of the solid tubulars and 
the perforated tubulars within the weiibore. fhjididy coupling the solid tubulars with the 
casbig, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
Isolating the producing subtenanean zone from at least one other subterranean zone 

10 within the welibore. fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners wt^in the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tLd>uiars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

Accorcfing to another aspect of the present invention, a system for isolating a first 
subterranean zone from a secorxl subterranean zone in a wellbore is provided that 
Indudes means for positioning one or more solid tubulars within the welibore, the soBd 
tubulars traversing the ftst subterranean zone, means for positioning one or more 

20 psffbrated tubulars each induding one or imie radial passages within the welibore. the 
prnfoTBted tubulars traversing the second subterranean zone, means for radially 
expandir^ at least one of the soBd tubulars and perforated tubulars within the wdibore. 
msans for fluididy coupling the perforated tubulars and the solid tubulars. means for 
prsventing the passage erf fluids from the first subterranean zone to the second 

25 sidrtenanean zone within the wellbore exierrtal to the primary solid tubulars and 
perforated tubuters. means for positioning one or more sdid tutHJiar liners within the 
interior of one or more of the perforated tubulars. and means for radially expandihg and 
plastically defomning the solid tubular liners within the interior of one or mote of ttie 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
Including a casing, is provided ttiat indudes means for positionir^ one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubutars 
each including one or more radial passages, within the wellt>ore, the perforated tulHilai? 
traversing the producing sid>terranean zone, means for radially expanding at least one 
of the 8olU tubulars and the perforated tubulars within thd wellbore, means for fluidlcly 
5 ooufriing the solid tubulars with the casing, means for fluldicly coupling the perforated 
tubulars with the solid tubularSt means for fluidioly isolaiing the produqr^ subterranean 
zone from at least one other subtenranean zone within the weilbore, means for fluididy 
obufriing at least one of the perforated tubulars with the produchg subterranean zone, 
means for positioning one or more solkJ tubular lir>ers within the intoior of one or more 
10 of the perforated tubulars, and means for radially expanding and plastically defomiing 
the solid tubular liners within the intericx* of one or mm of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

Acoordir^g to another aspect of the present invention, an apparatus is provided that 
is includes a zonal isolation assembly including: one or more solid tubular members, each 
sofid tubular member including one or mem external seals, one or nv^ra perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing mat^l coupled to at least some of the perforated tubular members for 
sealing at least some of the radrai passages of the perforated tubular membersi and a 
20 shoe coupled to the zonal isolation asserNUy. 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second siAterranean zone in a weHbore is provided that 
Includes positioning one or more solid tubulars within the wellbore. the solid tubulars 

25 Iraveirsing the first subterfapean zone, positioning one or more perforated tubiriars 
each including one or more radial passages within the weDbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soBd 
tubulars and perforated tubulars Within the weilbore, fluididy coupling the perforated 
tubulars and the prvnary solid tubulars, preventing the passage of fluids from the first 

30 subten^nean zone to the second subtenranean zone within the wellbore external to the 
prirfiary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluldic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at toast sonrie of 
the radial passes of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a pnxiucing sut)lerranean zone in a wellbore» at least a portion of the wellbore 
Including a casing, is provided that includes po^ning one or more solid tutnjlars 
5 within the wettbore, positioning one or more perforated tubulars each including one or 
more radial passages within the weilt)ore. the perforated tutailars travereing the 
producing subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubulars within the weHbore, fluidicly ooufriing the solid tubulars with the 
casing, fluididy coupling the perforated tubuiars the solM tubulare, fliAJidy 

10 isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
producing subtenranean zone, sealing off an annular regior^ within at least one of the 
perforated tubuiars, and injecting a hardenable fluldic sealtrig material into the seated 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for Isolating a first 
subterrartean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solM tubuiars within the wellbore. the solid 

20 tubuiars traversing the first subterranean zone, means for . positioning one or more 
perforated tubulars each ihdudjng one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zona, means for radially 
expanding at least one of the solid taibulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubuiars and the solid tubuiars. means for 

25 prevmting the passage of fluids from the first subterranean zone to the second 
subtenanean »ne within the wellbore exiemal to the primary solid hibulars and 
perforated tubuiars. means for sealirq off an annular region vrithin at least one of the 
perforated tubulars. and means for ir)|ecting a hantenable fluldic sealing material Into 
the sealed annuls regions of the perforated tubulars to seal off at least sMie of the 

30 radral passages of the perforated tubulars. 

According to another aspect of the present invention, a system tor extracting materials 
from a producing subterranean zor>e in a wellbors, at lea^ a portico of the vi^ilbore 
including a casing, is provided that include means for positioning one or more solid 
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tubulars within ihe wellbore. means for positioning one or more perforated tubulars 
each induding one or more radial passages within the weiibore, the perforated tubulars 
traversing the producing suMenanean zone, means for radially expanding at least one 
of »ie solid tubulars and the perforated tubulars v^n the wellbore. means for fluididy 
5 coupling the solid tububrs with the caising, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subtenranean 
zone from at least one other subterranean zone wHhIn the wieiibore, means for fluididy 
coupfing at least one of Bie perforated tubulars with the produdng subterranean zone, 
means for seating off an annular region within at leadt one of the perforated tubulars, 
10 and means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
. perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellfoore that traverses a 
subterranean fonnation including: one or more solid tubular members, each solid 
tubular member fndud^g one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expstfision process performed within the 
welibore, and at least one of the perforated tubular members are radially expanded Into 
Intimate contad with the subtenranean fbrmatiori. 

According to another asped of the present invention, a method 6f isolating a first 
25 subtenranean zone from a second ubtenranean zone in a welibore is provided that 
indudes posltionMg one or more solid tubulars within ttte welibore. the solid tubutera 
traversirig the first subterranean zone, positioning one or more perforated tubulars 
within (he welibore each including one or more radial passages, the perforated tubulars 
traversing the second SMbtenranean zone, radially e)^ding at least one oF the primary 
30 sou tubulars and perforated tubulars witltin thB welibore. radtelly expanding at least 
one of the perforated tubulars into intimate contad vmth the second subterranean zone, 
fluididy coupling the perforated tubulars and the soDd tubulars. and preventing the 
passage of fluids from the first subterranean zone to the secorKi subterranean zone 
within the welibore external to the solid tutHilars and perforated tubulars. 
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AoGordIng to another aspect of the present invention, a method of extracting nnaterlais 
from a producing subterranean zone in a welltx)re» at least a portion of the ^|tt>ore 
including a casing, is pmvided that includes positioning one or more solid tubulars 

5 within the weilbore, positioning one or more perforated t(jd)uldrs within the welibore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubutars within the welibore. radially expanding at least one of the 
perforated tubulars Into intimate oontact witti the producing subterranesffi zone, fluididy 

10 coupling the solid tubulars with the casing, fluidicly coupling the perforated tubutars 
with the solid tubulars, fluidicly Isoteting the producing subterranean zone from at least 
one other subterranean zone within the welibore, and fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a welibore is provided that 
includes means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubutars witWn the welibore each including one or more radial passages, the 

20 perfbratad tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 
nneans for radially expanding at least one of the perforated tubulars Into inUnrmte 
contact with the second subterrartean zone, means for fhiididy coupling the perforated 
tubulars and the solid tubulars. and means for preventing the passage of flidds from the 

25 first sU>terranean zone to the SMond subterranean zone within the welibore external to 
the soDd tubulars and perforated tubulars: 

Acceding to another aspeclt of the present Inventon, a system for extracting materials 
from a producing subtenranean zone in a welibore, at least a portion of the welibore 
30 Inchiding a casing, is provided that includes means for positioning one or more solid 
tubulars within the welibore, means for positioning one or more perforated tubulars 
within the welibore each including one or more riadial openings, the perforated tutHiiars 
traversing the producing subterranean zone, nrteans for radially expanding at least one 
of the soOd tubulars and the perforated tububrs within the welitx>re, means for radially 

10 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fiuididy coupling the sdtd tubulars with the 
casing, means for fiuididy coupling the perforated tubulars with the solid tubulars, 
noeans for fiuididy Isolating the produdng subterranean zone from at least one other 
5 subterranean zone within the wallbore. and means for fiuididy coupling at least one of 
the perforated tubuters with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean fonnatlon and Indudes a perforated wellbore casing, Including: one or 
more solid tubular members, each solid tubular member Induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular nr^bers, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforaited tiMDular memt)ers are formed t>y a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into Intimate contact with the perforated wellbore 
casing, 

AcoorcUng to another aspect of the present inverition. a method of isolating a first 
20 subteiranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zona, is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the ifirst subterranean zone, positioning one or mora perforated tid)ulars 
witttin the wellbore each Induding one or more radial passages, the perforated tubulars 
25 ' traverdng the second subterranean zone, radially expanding at lent one of the primary 
solid titulars and perforated tubulars within the wellbore, radialiy expanding at least 
one of the perforated tutnilars Into intimate contact with the perforated casing, ffuididy 
coupling the perforated tubulars and the solid hibulars. and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 welibore external to the solid tubulars and perforated tubulars. 

According to arxrther aspect of the present Invention, a method of extractir^ materials 
from a produdng subterranean zone in a welltiore, at least a portion of ths vi^llbore 
including a casing and a perforated casing that traverses, the produdng subterranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
welltx>re, positioning one or more perforated tutnjlars within the wellbore each including 
one or more ra(Sdl passages, the perforated tubulars traversing the producing 
subtenBnean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars wittiln the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contact with the perfbrated casing, fluldtdy coupling the solid 
tubulars wHh the casir^. fluidicly coupling the perforated tubulars with the solid 
tubulars, fluidicly isolatbig the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 

10 perfbrated tubulars with the producing subterranean zone; 

Acooniing to another aspect of the present invention* a system for isolating a first 
subtenranean zom fronn a second subten^nean zone In a wellbore that Includes a 
perfbrated casing that traverses the second subten^neah zone, is provided that 

15 includes means for positioning one or mtyfe solid tubulars within the wellbore, the solid 
tubidars traversing the first subterranean zone, means for positioning one or more 
perfbrated tubulars within the wellbore each indyding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wallbore, 

20 means for radially expanding at least one of the perforated tubulars into' intimate 
contact with the perforated cashrig, means for fluidicly coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage dl fluids from Oie flrst 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system fbr extracting materials 
' from a producing subterranean zone in a weDbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the produchg subterranean 
zone, that includes means for poslttoning one or wore solid tubulars within the 
30 wellbore, nrieans for positioning one or more perforated tubulars within the wellbore 
each Including one or more radial openings, the perforated tubulars traversing the 
producing sidDterranean zone, means for radially expanding at least one of the solid 
tutxjiars and the perforated tubulars within the wellbore, means for radiaDy expanding 
at least one of the perforated tubulars Into intimate contact with the perforated casing, 
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means for fluidiciy coupling the solid tubulars with the casing* means for fluidldy 
ooupDng the perforated tubulars with the solid tutHilars. means for fluidiciy isolating tlie 
producing subterranean mne from at least one other subterranean zone within the 
wellbore. and means for fluidiciy coupling at least one of the perforated tubulars with 
5 the producing subtenranean zone. 

Acoording to another aspect of the present Invention, an apparatus is provided that 
includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member including^ one or more external seate, one or more perforated 

10 tubular members each Including radial passages coupled to the solid tubular rrtembers, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the intericK surfaces of one or nrK>re of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tutHiIar 
members and the perforated tubular members are forrr^d by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process performed within the wellbore. 

According to another aspect df the present invention, a method of isbiating a first 
subterranean zor>e from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore. the solid tutKilars 
traversing the first subtenmean mne, positioning one or more perforated tubulars 
each including one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulans within (he weHbore. fluidiciy coupling the perforated 

25 tubulars and the primary solid tubulars, preventirig the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore exiemal to the 
primary scriid tubulars and perforated tubulars, positioning one or niore perforated 
tutnjlar lir>ers within the interior of one or rmra of the perforated tubulars, and radially 
expanding and plastically defbnning the perforated tubular Dners within the intertor of 

30 one or more of the perforated tiAHilars* 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterrar^ean zone in a wellbore, at least a pc^on of the welllx)re 
irKduding a casing, is provided that includes posHiordng one or more soDd tubulars 
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within the wellbora. positioning one or more perforated tubulars each including one or 
mora nadial passages within the welibore. the perforated tutMJiars traversing the 
producing subterranean zone« radially expanding at least one of the soBd tut>ut8r8 and 
the perforated tubulars within the wellbore, fluidNdy coupling the solid tubulars with the 
5 casing, fluididy coupfing the perfmted tubulars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wetlbore, fluMidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars. and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present Invention^ a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 

15 includes means fr^r positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterraneian zone, noeans fc^ positioning one or more 
perfotated tubulars each including one or wore radial passages withih the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

20 means for fiuididy coupling the p«1bratBd tubidars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for poslttoning one or more perforated tubuter liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular iinera within the interiorof one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting rraterials 
from a produdng sid}terranean zone in a weDbore, at teast a portion of the weltbore 
30 induding a casing, is provided that tndudes rraans for positioning one or more solid 
tubaters within the wellbore. means for positioning one or wotb (^rfbrated tubuters 
each induding one or more radial passages within the wellbore, the perfrxrated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore, means for fluididy 
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obupHng the soBd lubulare with the casing, means for fluididy ooupiing the perforated 
tubuiars with the solici tulmiars. means for fluidicly isolating the producing subterranean 
zone from at least me other subterranean zone within the wellbore, means for fluklidy 
coupling al least one of the perforated tubuiars wtm the producing subterranean zone« 
means for positioning one or more perforated tubular liners within the intertor of one or 
more of the perforated tubuiars, and me^ns for radially expanding and plastically 
defonning the perforated tubular liners within the interior of one or mora of 4ie 
perforated tubuiars. 

According ta another aspect of the present invention, an apparatus is proNrtded that 
includes a anal isdatfon assembly including: one or more solid tubular numbers, each 
solid tubular member including one or more external seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for oontrollably fluidicly coupling the perforated 
tubular members, and a shoe coupted to the zonal isolation assembly. At least one of 
the soM tubular members and the perforated tubular members are fbmned by a radial 
expansion process performed within the w^lbore. 

According to arKither aspect of the present invention, a rr»thod of isolating a first 
subterranean zone from a second subtenranean zone having a plurality of producing' 
zones in a welibore Is provided that includes positioning one or more solid tubuiars 
within the wellboiB. the solid tubuiars traversing the first subtenanean zone, positioning 
two or more perforated tubuiars each Indudlng one or more radial passages withir> the 
weBbore, the perforated tubulani traversing the second subterranean zone, radially 
expanding at least one of the soBd tubuiars and perforated tubuiars within the weltbbre, 
ftuididy coupling the perforated tubuiars and the primary solid tubuiars. preventing the 
passage of fluids from the first subterranean zone to the second subterranem zone 
witNn the weSbore extenial to the primary solid tubuiars and perforated tubuiars, and 
prevmb'ng fluids from passing from or» of the producing zones that has not been 
depleted to one of the producing zones that has been depleted. 

Aocordirtg to another aspect of the present invention, a nwthod of extracting materials 
from a welibore having a plurality of producing subterranean zones, at least a portion of 
the wellbone including a casing, is pro>rided that includes positioning one or more solid 
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tubuiars within the wellbore, positioning iwo or more perforated tubulara each including 
one or more radial |:»ssages within the welltxm, the perforated tubuiars traversing the 
producing subterranean zones, radially expanding at least orie of the solid tubuiars and 
the perforated tubuiars within iShe wellborB, fluidicly coupling the solid tubuiars with the 
5 casing, fluidicly coupling the perforated tubuiars with the solid tubuiars, fluididy 
Isolatir^ the produdng subterranean zone from at least one other subtenranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubuiars with the 
producing subterranean zone» preventing fluids from passing from one of the producing 
zones that has not been deptetsd to one of the producing zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for isolatlr^ a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wallbore Is provided that includes means for positioning one or more solid 

. 15 tubuiars virfthln the welibore, the solid tubuiars traversing the first subterranean zone, 
means for poslticKiing one or more perforated tubuiars each including one or more 
radial passages within the welibore, tHe perforated tubuiars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the welibore, means for fluididy coupling the perforated 

20 tubuiars and the solid tubuiars, means for preventing the passage of fluids frc^ the first 
subtenanean zone to the second subterranean sxie within the welibore external to the 
primary solid tubuiars and perforated tubuiars, means for positioning one or more 
perforated tutHJiar liners within the interior of one or more of the perforated tubuiars, 
and means for preyenting fluids from passirig from one of the producing zones that has 

25 not been depleted to one of the produdng zoniBS that has been depleted. 

According to another asped of the present invention, a system for extracting materials 
from a plurality of produdng subtenranean zones in a welibore, at least a portion of the 
weHbore Induding ^ casing, is provided that indudm means for positioning one or 
30 more solid tubuiars within the weilbors, means for portioning one or mote perforated 
tubuiars each induding one or more radial passages vMiln the welibore, the perforated 
tubuiars traversing the produdng subten«nean'zones, means for radially expanding at 
least one of the solid tubuiars and the perforated tubuiars within the v/eilbore, means 
for fluididy coupling the solid tubuiars with the casing, means for fluididy coupling the 
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perforated tubulers with the solid tubulars. means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean »ne, means for positioning one or nnore perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been deptoted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermai energy from a subterranean formation containing a source of geotiiermal 
energy is provided that includes a zor^l Isolation assembly positioned within the 
subterranean formation induding: one or more solid tubular members^ each soiid 
tubular member Induding one or more external seals, one or more perforated tubular 
members each Induding radial passages coupled to the solid tubular memt)ers, and 
15 one or more perforated tubular liners each Induding one or more radial passages 
coupled to the Interior surfaces of of>e or more of the perforated tutnjlar members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied .by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenaneari zone induding a source df geothennal 
energjy in a welibore Is provided that Indudes positioning one or more solid tubulars 
within the weHbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each Induding one or more radial passages within ttie 
nvellbOTe, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solk! tubulars and perforated tubulars within the welibore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 

30 within the welibore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of or^ or nr>ore of 
the perforated tubulars. and radially expanding ^id plastically deforming the perforated 
tubular Gners within the interfor of one or more of ttie perforated tubulars. 
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Acoonling to another aspc^ct of the present Invention, a method of extracting 
geolhemial energy from a subterranean geothermal zone in a wellbore. at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more soDd lubulars within the wellbore, positioning one or more perforated tubulars 
5 each including one or nx>re radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothemial zone, radially expanding at least one of the 
sofid tubulars and the perforated tubulars within the wellbore, ftuidldy coupling the solid 
tubulars with the casing, fluldidy coupling the perforated tubulars with the solid 
tubulars, fluldidy isolating the subterranean geothemial zone from at least one other 
10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for Isolating a first 
subten^nean zone from a second geothemial subterranean zone in a wellbore Js 

15 provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid - tubulars traversing the first subterranean zone, means for 
positioning one or more perfected tubulars each including one or more radial 
passages within the welltx)re, the perforated tubulars traversing the second geothermal 
subtenanean nne, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulara within the wellbore, means for fluldidy coupling the perforated 
tubulars and the soTid tubulars, and means for preventing the passage of fluids from the 
fbst subterranean zone to the second geothemial subtenanean zone within the 
wellbore external to the primary solkl tubulars and perforated tubulars. 

25 ' According to another aspect of the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone ih a wellbore, at least a 
portion of the weRbore fncluding a casing, is : provided that includes means for 
positioning one or more solid tubulars wittiin tite wellbore, means for positioning one or 
mors perforated tubulars each induding one or more radial passages within the 

30 wellbore, tits, perforated tubulars traversing the subtenanean geotherrrai zone, means 
for radiaUy expanding at text one of the soiid tubulars and the perforated tubulars 
within the wellbore, means for fluldidy coupling the solid tutfulars ttte casing, 
means for fluidrdy coupling the perforated tutxiiars with the solid tutKjIars, means for 
fluididy Isolating the subterranean geothermal zone from at least one other 
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subterranean zone within the weUbore, and means for fluidiciy coupling at least one of 
the perforated tubuiars with (he subterranean geothermal zone. 

Acoording to another aspect of the present Invention, an apparatus is provided that 
5 includes a zoruil isolatioh sssembly including: one or more solid tubular members^ each 
solid tutNJiar memb^ including one or nxm external seals, one or more perforated 
tubular members each Including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process perfomned writhin the wellbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tutHjtar members within the wellbore* 

According to another aspect of the present invention, a metiiod of isolating a first 
15 subterranean a>ne from a second subterranean zone in a wellbore is provided, that 
includes positioning one or more solid tubuiars within the weHbore, the solid tubuiars 
traversing the first subterranean zone* positioning one or more perforated tubuiars 
within the wellbore each including one or more radial passages, the perforated tubuiars 
traversing the second sublenranean zone, radially expanding at least one of the primary 
20 solid tubuiars and perforated tubulans within the wellbore, fluidiciy. coupling the 
perforated tubuiars and the solid tubu!ars» preventing the passage of fluids from ttie 
first subterranean zone to the second subterranean zone virithin Vns wellbore external to 
the solid tubuiars and perforated tubuiars, and cleaning materials from the radial 
passages of at least orte of the perforated tubuiars by further radial expansion of the 
25 perforated tubuiars wKhln the wellborB. 

Acoording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portbn of the wellbore 
Including a casing, is provided that Indudes positioning one or more solid tutHJiars 
30 within the wellbore* positioning one or mors perforated tul>ulars within the wellbore 
each including one or fnore radial passages, the perforated tubuiars traversing the 
producing subten^nean zone, radially expanding at lea^ one of tine solid tubuiars and 
the perforated tubuiars within the wellbore* fluidiciy coupling the solid tubutars with the 
casing, fluidiciy coupling the perforated tubuiars with the soHd tubuiars, fliddldy 
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isolating the producing subterranean zone from at ieast one other subterranean zone 
within the welibore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, nnonitoring the operating temperatures, pressures, and 
flow rates within one or nnore of the perforated tubulars* and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of tto perforated tubulars within the weilbore. 

Aooording to another aspect of the present hvention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a wellbore Is provided that 

10 Includes means for positioning one or more solid tubulars within \he wellbore. the solid 
tubulars traversing the first subterranean zone, nr>eans for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellt>ore, 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterran^n zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 weHbore. 

Aooonling to another aspect of the present Invention, a system for extracting materials 
from a producing 8ijA>terranean zone in a weDbore, at least a portion of the wellbore 
Incbidlng a casing. Is provided that includes means fcx* positioning one or more solid 

25 lub(itafs within the wellbore. means for positioning one or nmre perforated tubulars 
witMn the wellbore each Including one or more radial pMsages, the perforated tubulars 
traversing the producing subterranean zone, rmans for radial^ expanding at least one 
of the solid tubulars and the perforated tutnjiars v^in the wellbore. means for fluidicly 
coupDng the solid tutmlars with the ca^ng, means for fluidicly coupling the perforated 

30 tubidars with the solid tubulars, means for fluldteiy isolating the producing subtenBnean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupBng at least cxie of the perforated tubulars with ttie producing sut>terranean zone, 
and mrans for cleaning materials from the radial passages of at ieast one of the 
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perforated tubulars by- further radial expansion of the perforated tiAulars within the 
wellbore. 

Brief DesolfiUon of the Drawings 

FIG. 1 is a fragmentary cross-sectional view Illustrating the isolation of subterranean 
5 zones. 

Fig. 2a Is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional Illustration of the system of Fig. 2a during the Injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a crxjss sectional illusfration of the system of Fig. 2b while pulHng the tubular 
expansion cone out of the wdllbore. 

15 

Fig. 2d Is a. cross sectional Illustration of the system of Fig. 2c after the tubular 
expansion cone has been completety pulled out of the wellbore. 

Fig. 3 Is a cross sectional illustration of an illustrative embodiment of the e)q>andable 
20 tubularmembersofthesystemof Fig. 2a. 

Fig. 4 Is a flow ctart illustration of an illustrative embodiment of a method for 
manubcturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a croes sectional Illustration of an illustrBtive embodiment of the upsetting erf 
the ends of a tubular member. 

Hg. »> is a cross sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plasticaliy defomrung the ends cS the expandable tubular 
30 member. 

Rg. 5c is a cross sectional illustration of the expandabte tubular mentoer of Fig.. Sb 
after fomnlng threaded connecti(»i8 on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandai:)ie tut>utar member of Fig. 5c 
after coupling sealing memt>ers to the exterior surface of the intemiedlate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cfoss-sectiOTal illwtration of an emmplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectionai illustration of an exemplary enrdxxiiment of a tubular 
expansion cone. 

10 

F^. 8 is a fragnr^ntary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1. 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 Itnihg one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tuk>ular liner 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a ntethod for 
sealing one of the perforated tubular members of the system for Isolating subterranean 
20 zones of Fig. 1 with a hardenaUe fluidic seaOng material. 

Fig. 11 is a fragmentary crras secGonai illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Hg. 12 is a fragmentary cross sectional DIustration of an embodiment of a method for 
coi4>llng one of the perforated tid>ular members of the system for Isoliating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casblg. 

30 Fig. 13 is a fragmentary cross sectional Hlustratton of an embodiment of a method for 
lining one of \he perforated tubular memt)ers of ths system for isolating subterranean 
zones of Fig. 1 with another perforated tutHilar niember. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative emtxxliment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventfng flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illi^tration of an alternative emtxxliment of the 
system for isolating subterranean zones of Rg. 1 1n which the system is used to extract 
geothenmal energy from a subtenanean geothermal zone. 

Detailed Description <rfthe Illustrative Embodiments 

10 • An apparatus and method for isolating or^ or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method pemiits a 
producing zone to be isolated from a nonproductng zone using a combination of sofid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in oombtnatltxi with conventional, well l^nown, production completion 

15 equipn^ent and nrtethods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
oonnmingling and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1. a wellbore 105 including a casing 110 are positioned in a 
20 subtennanean formation 115. The subterranean fomnation 115 includes a number of 
productive and non-prodiK:iive zones, b^uding a water zone 120 and a targeted oil 
sand zone 125. During exploratidn of the subt^rarwan formation 115, the wellbore 
105 may be extended in a well icnown manner to traverse the various productive and 
norvproductive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

* 

In a preferred embodiment, in order to fluidlcty isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or mors intermediate sections of soDd casing 150, and a 
solid ^loe 155. In several exempbry embodiments, the perforated dasing 145 includes 
one or more radial passages. 
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The sofid casing 135 provides a fluid oonduit that transmits fluids and other materials 
ftom one end of the solid casing 135 to the other end of the solid casing 135. Hiie solid 
casing 13f5 may comprise any numt)er of conventional commercially available sections 
of solid tubular casing such as. for exampie, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tutujiars available from various foreign and domestic steel milis. 

The solid casing 135 is preferably coupled to the cadng 110. The solid casing 135 
may be coupled to the casing 1tO using any number of conventional commerdatly 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 110 by using exparKlable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commerdally available processes^ such as, for example, welding, or 
slotted and expandable connectore. In a prtferred embodinnent, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a prefenred enrtbodiment, the casing 135 includes one nnora valve ntembers 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode cyf operation, an 
. internal tubular string with various arrangements of packers, perforated tut>ing.. sliding 
25 sleeves, and valves may be.eifipldyed within the apparatus to provide various options 
for oommingBng and isdatmg subterranean zones from each other whDe providing, a 
fluid path to the surface. 

In a particularly ^ferred embodiment, the casing 135 Is placed Into the wellbore 105 
30 by expanding ttie casing 135 In the radial direction into Intin^te contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other mate^ls vinthin the annular 
regkm 165 between the solid casings 135 and 150 and the v^inx>re 105. The seals 
140 may comprise any number of conventional oommercially available sealing 
mat^als mjltable for sealing a casing In a wellbore sfuch as. for example, lead, rubber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratatok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits flukte 
and other materials to pass into and out of the Interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional cbmrhercially available sections 
of slolted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen* 
Scotland. In a particularty preferred emtKxHment, the perforated casing^ 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen. 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may bo coupled to tl^ solid casing 135 using any number of 
conventional commerdaily available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforatjsd 
casing 145 Is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate sotU 
casings 150* The perfbrated casing 145 may be coupled to the intermediate soHd 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, wekfing or expandable soKd or slotted connectors. In a preferred 
embodbiwit. the perforated casing 145 is coupled to the intermediaite soDd casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The test 
perforated casing 145 may be coupled to the shoe 155 using any number of 
oonventtonat commercialty avairable processes such as. for example, welding or 
expandable solid or slotted connectors. In a preferred embodinr^nt. the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an attemative embcxiiment, tiie shoe 155 is coupled directly to the last one of the 
intermediate soEd casings 150. 

5 In a preferred embodiment, the perforated casii^s 145 are positioned within the 
weiibore 105 by expanding the perforated casings 145 in a radial direction Into intimate 
contact with the interior walls of the weiibore 105, The perforated casings 145 may be 
expanded in a radial dirscUon using any number of conventional commercially available 
processes, 

10 

The intermediate solid casing 150 pemrits fluids and other materials to pass between 
adjacent perforated casings 145. The intemnediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oSfield lubulars fabricated from chmmium steel or fiberglass. )n 
15 a preferred embodiment, the intemnediate solid casing ISO comprises c^lfleld tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is prefsrably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, w^ing, or solid or slotted expandable connectors. In 
a prefenBd embodiment, the intennediate sdid casing ISO is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 150. 

' 25 ' 

In a prsfened embodiment ttie each intermediate solid casing 150 includes one more 
vafve members 170 for controlling the flow of fluids and crther nriatericds within the 
interior region of the intemnediate casing 150. In an alternative embodiment, as will be 
reoognlzed by persons having ordbiary skill in the art and the benefit of the present 
30 disdosurs^ during the production mode of operation, an internal tubuter string with 
varfcxis arrangements of packers, perforated tubing, sliding sleeves, and valves nnay be 
empksyed within the apparatus to provide various optkxis for commingling and teolating 
subterranean zones from ead|i other while providing a flukl path to the surface. 
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In a particularty preferred embodiment, the Intermediate casing 150 is placed into the 
weDbore 105 by expanding the intenmediate casing 150 in the radial dlreotion into . 
intimate contact with the interior walls of the wellbore 105. The intemtediate casing 
150 may be expanded in the radial direction using any number of conventionai 
5 commercially available methods. 

In an allemative embodiment, one or more of the intemnediate solid casings 150 rrvay 
be omitted, in an alternative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or mm seals 140. 

10 - 

The shoe 155 pn>vk]es a support nnember for the apparatus 130. In this manner, 
various production and e)q)loration tools may be supported by the show 150. The ^K>e 
150 may comprise any number of oonventional cornnnercialty available shoes suitable 
for use in a wellbore such as, for exampte» cement filled shoe^ or an aluminum or 
15 composite shoe, in a prefenred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefened embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particulariy preferred embodinient, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140. a plurality of perforated casings 145, a pluraiity of 
intemiediate solid casings 150, and a shoe 155. More generally, the apparsdus 130 
rnay comprise one or more solid casings 135, each with one or more valve nnembers 
160, n perforated casings 145. n-1 Intenmdiate solid casings ISO. each with one or 

25 more vatve membere 170. and a shoe 1 55. 

Duwg operation of the apparatus 130, oO and gas (nay be oontroliably produced frcmi 
the targeted oil sand 2one 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intennediate solid casings 150 with valve membere 170 pemrdts isolated sections the 
zone 125 to be selectively isolated for production. The seals 140 pemnit the zone 125 
to be fluididy isolated from the zone 120. The seals 140 further permits isolated 
sections of the une 125 to be flukJidy isolated from each other. In this manner, ttie 
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apparabis 130 permit unwanted and/or non-productive subterranean zones to t)e 
fluididy isolated. 

in an alternative embodiment, as wiD be recognized by persons having ordinary si(HI in 
5 tlie art and 9I8O having the bendfit of the present disclosure, during the producfion 
mode of operation, an internal tubular string with vartous arrangemerrts of packers, 
perforated tubing, sliding sleeves, and valves may be employied within the apparatais to 
provide various options fM- commingling and isolating subterranean zones firom each 
otherwhite provicfing a fluid path to the surface. 

10 

in several atteniative embodiments, the solid casing 135, the perforated casir^s 145, 
the intermediate sections of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plastically deformed within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 
15 ttm following: (1) U.S. patent application serial no. 09/454.139, attorney docket no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 09^10,913. 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
appllcatkm serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, 
20 (5) U.S. patent appDcation serial no. 09/523.460, attomey docket no. 25791.1 1.02. filed 
on 3/10/2000. (6) U.S. patent appilcatton serial no. 08^12,895. attorney docket no. 
25791.1Z02. fited on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, 
attomey docket no. 25791.16.02. filed on 2/24/2000, (8) U.S. patent applicatten serial 
no. 0»568,046. attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S; -patent 
25 applcatton sertel no. 09/559,122, attorney docket no. 25791.23.02, fited on 4/26/2000, 
(10) PCT patent application serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02, fited on 7/9/2000. (11) U.S. piOvistonal patent applteation serial no. 
80/162,671, attomey docket no. 25791.27, fited on 11/1/1999, (12) U.S. praviskmal 
patent application sertel no. 60/154.047. altcOTi^ docket no. 25791.29, filed on 
30 8/1B/1999. (13) U.S. provisional patent applicatten sertel no. 60/159,082. attorney 
docket no. 25791.34. filed on 10/12/1999, (14) U.S. provstonal patent app&cation serni 
no. 60/159.039. attomey docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
provisionsil patent application serial no. 60/159,033, attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provistonal patent appiication serial no. 60/212,359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisionai patent application serial 
no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000. (19) U.S. proviskNnal patent application serial no. 60/221,645. attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provistonal patent appDcation serial 
no. 60/233.638, atlonney docket no. 25791,47, filed on 9/18/2000. (21) U.S. provisional 
patent appllcatton serial no, 60/237,334. attorney docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270.007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 no. 60/262.434. attorney docket no. 25791 .51. filed on 1/17/2001 ; (24) U.S. provisional 
patent applteaUon serial no. 60/259,486. attorney docket no. 2579152, filed on 
1/3/2001; (25) U.S. provistonal patent application seriaf no. 60/303,740. attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. pFovtek)nat patent application serial no. 
60/313.453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provlstonal. 

15 patent application serial rip. 60/317,985, atton^y docket no. 2579167, filed on 
9/6/2001 ; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969.922. attorney docket no. 25791 .69, filed on 10/3/2001. the disctosures of which 
are incorporated herein by reference. In an exemplary embodiment, the radial 

20 dearances between the radially expanded solid casings 135, perforated casings 145, 
intennedlate sections of solid casing 150, and/or the solk) shoe 155 and the welibore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intermediate sedims of soUd casing 150, and/or the solid 
shoe 155 and the welibore 105. In this manner, the optional need for filling the annulus' 

25 with a fBler rhaterlal such as. for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an iOustrative embodiment of a systom 200 for isolating . 
subterranean fbmiatlons includes a tubular support member 202 that defirws a 
pMsage 202a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of ttie tubular support member 202. In an exemt^iy emtxxlinient, the 
tubular expanskm cone 204 includes a tepered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The fhrst expandable tubular member 206 
further includes an unexpended intermediate portton 206Cp another pre-exparKled end 

5 206d, and a se^g member 206e ooupled to the exterior surfece of the unexpended 
intermediate portion, in an exemplary embodiment, Hie inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 208 
are greater than ttte inside and outside diameters erf the unexpended intenmedlate 
portion 206c An end 208a of a shoe 208 b ooupled to the pre-expanded end 206a of 

10 ' <he first expandable tubular nnember 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that ctefines a passage 210b is coupled 
to the other pre-expanded end 206d of tt>e frst expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

IS 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded cmnection. A pre-expanded end 214a of a second 
expandable tubular nieml>er 214 that defines a passage 214b Is oDupled to the other 
end 212c of the tubular member 212. The second expandable tubular nnemt>er 214 
further includes an unexpended Intermediate portion 214c another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surteoe of the unexpended 
intermediate portion. In ari exemplary embodiinent, the inside and outeide diameters of 
ttie pre-expanded ends, 214a and 214d, of the second expandabte tubi^r mert^r 
214 are greater than the inside and outside d»metors of the unexpended intenmedlate 
portion 214c. 

25 

end 216a of a slotted tubular member 216 that d^es a pass^ 216b is coupled 
to the other pre-expanded end 214d of the second bxpandaMe titular member 214 by 
a conventional threaded connection. Another end 216c erf the slotted tubular member 
216 Is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre^xpanded end 220a of a third 
expandable tubular m6mt>er 220 that defines a passage 220b is ooupled to the other 
end 218c of the slotted tubular member 218. The third expandabte tubular member 
220 further Includes an unexpended intermediate portion 220c, another pre-expanded 
end 220d, and a sealing memt>er 220e coupted to the extorter surtece of the 
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unexpended intemiediate portion. In an exemplary embodlntent the inside and outside 
diameters of the pre-expanded ends, 220d and 220d, of the third expandable tubutar 
mernber 220 are greater than the inside and outside dianrieters of the unexpended 
intemnediate portion 220c. 

5 

An end 222a of a tubular rhember 222 Is threadably coupled to ttie end 30d of the thM 
expandable tubular member 220. 

In an exemplary embodiment, the Inside and outside diametm of the pre-expanded 
10 ends. 208a, 206d, 214a, 2140, 220d and 220d, of the expandable hjbular members. 
206, 214, and 220. and the slotted tubular members 210. 212, 216. and 21B, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e. 
21 4e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210. 212. 216, and 218, are 
conventional slotted tubular members having, threaded end connections suitet>le for 
use in an oil or gas well, an underground pipellrie, or as a structural support. In several 
alternative embodiments, the slotted tubular menrd)ers. 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as. for example, cA\. gas and/or water from or Into a subterranean forrriation. 

In an exerhplary embodiment, as lllustnated In Fig. 2a. the system 200 is initially 
positioned in a borehole 224 fbmned in a subtenane^n formation 226 that includes a 
water zone 226a and a targeted oil sand zme 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal* In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported In a oonvenfional 
manner using, for example, a slip jdnt. or equh^lenl device in order to permit upward 
movement of the tid)ular support member and tubular expansim cone 204 relative to 
one or mom dl the expandable tubutar members, 206. 214. arid 220, and tubular 

30 members. 210, 212. 216. and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material ^8 Is then 
in^ed into the system 200. through the passages, 202a and 204a. of the tubular 
support member 202 and tubutar expansion cone 204, respectively. 
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In an oxemptary embotflment, as illustrated In Fig. 2c, the continued injection of the 
fliMIc material 228 through the passages. 202a and 204a. of the tubular support 
meriiber 202 and the tubular expansion cone 204. respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular e)9>anslon cone thereby radially 
expanding, and plastically deforming the expandable tubular member 206 of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
IntermedlatB non pre^xpanded portiwi 206c of Oie expandatde tubular member 208 is 
radialy expaiMled and plastically defonned off of the tsqiered external surface 204b 

10 the tubular expansion cone 204. As a result,: the sealing member 206e engages the 
Interior surfece of the weilbore casing 104. Consequently, the radially expanded 
inlennediate portton 206c of the expandable tubular membar 206 is thereby coupled to 
the >Mellbore casing 104. In an exemplary embodiment, the radially expanded 
intennediate portion 206c of the expandable tubular msmtwr 206 is ateo thereby 

15 anchored to the weilbore casing 104. - 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plasUcalty defomied and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone Is 

20 pulled out of the Iwrehole 224 by applying an upward force to the tubutar suppwt 
member 202. As a result, the seoorid and third expandable tubular members. 214 and 
220. are radially expanded and plastically deformed off of the tapered extemal surface 
204b of the tubular expansion oone 204. In particular, the intennediate non pre- 
expanded portion 214c oK the second Bj^anOabte tubular rnember 214 is radially 

25 expanded and plastically defbmwd off of the tapered exlerrari surface 204b of tite 
tubular expansion oone 204. As a result, the sealing member 214e engages tite 
interior suiteoe of the weilbore 224. Consequently, the radially expanded intarmecflate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weilbore 224. In an exemplary embodiment, the radially expsndsd intemmliato portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
weilbore 1 04. Furthomore. the continued application of the upward force to the tubular 
memtier 202 will ttwn displace the tubular expandon oone 204 Upwardly Into 
er^agenwnt with the pre^xpanded end 220a of the third expandable tubular member 
220. Rnaily. the continued application of the upward force to the tubular member 202 



will then radially expand and plasUcalty deform the third expandable tubular . nnember 
220 ciff oF the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-^expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plasttcaily deforrned off of the tapered 

5 external sur^ 204b of fl)e tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded Intennediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment^ the radially 
expanded intermediate portion 220c erf the third expandatiie tubular memt>er 220 is 

10 also thereby anchored to the welibore 224. As a result* the water jane 220a and 
fluidicty Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defomiation of the thinJ expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intemriediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214. and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displaoement of the tubutar expansion cone 204. As a result, the seaGng members, 
206e, 214e. and 220e, are (Ssplaoed in the radial direction into engagement witti the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular menfber 206. the 
slotted tubular nmnbers, 210 and 212. the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular rhembar 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, ^210, 
212, 216, and 218, do not have to be expandable oonnecfions thereby providing, 
signiflcant cost savings. In addition, ttte inside diameters of the expandable tubular 
members, 206, 214, and 220. and the slotted tubutar niemt>ers, 210, 212, 216, and 

30 218, after the radial expar^n process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular numbers. In 
several alternative embodiments, the conventional tools and equipment tndude 
conventional vahring and other conventional flow oontrd devices for controlling the flow 
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Gf fluidic rrateriate within and between the expandable tubular me«Ttit>ers. 206. 214, and 
220, and the slotted tubular members, 210, 212, 216, and 218. 

Furthermore, in the system 200, the slotted tububr members 210, 212, 216, and 218 
5 are Interteaved among the expandable tubular members, 206, 214, and 220. As a 
result. bMause only 0ie intermediate non pre-expanded portions, 206c, 214c and 
220c or the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defbnmed, the slotted tubular nnembers, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only tiie interrmdiate rion 
pre-expanded pc^ions, 206c 214c and 220c cf the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plastically defomied, the 
number and length of the interleaved slotted tubular members, 210. 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

IS In an exemplary embodiment the total length of the intermediate non pre-^xpanded 
portions, 206c 214c and 220c of the expandable tubular members, 206, 214, and 
220, Is approximately 200 feet, and the total length of the slotted tubular members, 
210. 212, 216, and 218. is approximately 3800 feet. Consequently, in an exerrn^lary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupted 

20 to the weflbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. 

Furthermore, the sealing members 206e, 214e, and 220e, of the expandable tubular 
mmnbers, 206, 214. and 220, respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210, 212, 216, and 218 to4he weDbore 224. 
the radial gap beWveen the slotted tubular members, the expandabte tubular members, 
and the wellbore 224 iray be large enough to eflebtively eliminate tl>e possibility of 
damage to the expandable tubular members ahd slotted tubular numbers during the 
piaoernent Gf tt)e system 200 within the vv6IB)ore. 

30 

In an exemplaTy embodiment, the pre-expanded ends, 206a, 208d, 214a, 214d, 220a, 
and 220d. of the expandable tubular nr^embers, 208, 214. and 220, respecth/ely, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, raspecttvely; prtor to the radial 
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expansion, the intermediate hon pre-expanded portions. 206c, 214c, and 220c, of the 
expandable tut>ular mennbefs, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubuliar members. 210, 212, 216. and 218. have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions. 206c, 214c. and 220c of the expandable tubular members. 206, 
214. and 220. are equal to 7*675 inches; and the wellbore 224 has an. inside diameter 
of B.755 inches. 

In an exemplary embodiment, the pre-exparkled ends, 206a. 206d, 214a, 214d. 220a. 

10 and 220d. of the expandable tubular members. 206. 214, and 220. respectively, and 
the slotted tubular members, 210. 212, 216, and 218, have outside diamcfters and wall 
thidcnesses of 4.500 inches and 0.250 indies, respectively; prior to the radial 
expanslm. the intemiediate non pre-expanded portions. 206c. 214c. and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 

15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218. have inside 
diameters of 4.(M)0 inches; after the radial expansion, the inside diameters of the 
intennediate portions, 206c 214c, and 220c of the expandable tubular members, 206. 
214. and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.802 Inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for exannple, oil. gas. and/or vrater into or from the subtemanean 
formation 226b. 

25 Referring ncNn to Hg. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an Interior region 300a 
and includes a first end 300b including a .first ttireaded connection 300ba. a first 
tapered portion 3(90c an intermediate portion 300d. a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 furttier prefierably Indudes an Intennediate sealing member 300g that te 
coupled to tiie exterior surface of the intenmediate portion 300d. 

In an exemplary embodiment the tubular member 300 has a substentially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional ooimnercially available materials. $uch as, for example. Oilfield Country 
Tubular Goods (OCTG), 13 chromium steel tublng/caslng. or L83, J55. or P110 API 
casing. 



5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthemiore« in an exemplaiy embodiment, the 
interior region 300a of the tubular men4)er includes a first inside diameter D^, an 
intemiediate Inside diameter Dimt. and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters. O1 and O2, are substantially equal 
10 In ah exemplary embodiment, the first and second inside diameters. Di and D2, are 
greater than the intermediate inside diameter bmr. 

The first end 300b of the tubular meniber 300 is coupled to the Intermediate portion 
300d by the first tapered pbrtlon 300c, and the second end 300f of the tubHilar member 

IS is coupled to the intermediate portion by the seoord tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f. of the tubular memt^er 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular men^r 300 Include wall thicknesses, tt and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the intennediate portion 300d df the 
tubular mennber 300 ranges from about 75% to 98% of the outeide diameters of the first 
arKl second ends, 300a and 300f. The intennediate portion 300d of the 4ubular 
membw 300 Includes a wall thldcness tta- 

25 in an exemplary embodiment, the wall thicknesses ti and t2 are substantially equal in 
order to provUe substantially equal burst strer^th for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, ti and tz, are both greater than the wall thickness tnir in order to optimaily 
match the burst strar^ of the first and seowt ends, 300a and 300f, of the tubular 

30 member 300 with the Intermediate portion 300d of the tubular member 300. 

In an exeiDplary emt>odiment. the first aiKl second tapered portions. 300c and 300e, 
are hnc&ned at an ar>gle, a, relative to the bngitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the ratfeil expanston of the tubular member 



36 



300. In an ewmpiary embodiment, the first and second tapered portions, 300c and 
300e. provide a smooth transitk>n between the first and second ends. 300a and 300f. 
and the intermediate portion 300d. of ttie tububr member 300 in order to rrwiimize 
stress concentrations. 

5 

The intennediate seaiing member 300g Is coupled to the outer surface of the 
intermediate portion 300d of the tubuiar member 300. In an exemplary embodiment, 
the intermediate sealing member 300g seals the interface between the intemoediate 
portion 300d of the tubular member 300 and the interior surface of a wellbbre casing 

10 305. or other preexisting stnjcture, after the radial expansion and plastic deformation of 
the intennediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intennediate seating member 300g has a substantially annular cross 
section. In an exemplary embodiment the outside diameter of the Intennediate sealing 
memb^ 300g is selected to be less than the outside diameters of the first and second 

15 ends. 300a and 300f, of the tubular member 300 in order to optimalty protect the 
intermediate seaiing mcmfiber 300g during placement pf the tubular member 300 within 
the wellboTB casings 305. The intermediate seaTmg member 300g may be fabricated 
from any number of conventiohal commerdally available materials such as, for 
example, thennoset or thennoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded intennediate portion 300d of the tubuiar member 
300 with the weUbore casing 305. In several altemative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the welibore casvig 305 
to thereby anchor the radially expanded and plastically defbrmed intennediate portion 

25 300d of the tubular member 300 to the welibore casing. 

Referring to F^. 4, and Sa to Sd, in an exemplary' embodlmetnt, the tubular member 
300 to formed by a prooB» 400 that includes the steps of: (1) upsetting both mds of a. 
tubular member in step 405; (2) expanding both upset ^s of the tubular niemt>er in 
30 step 410; (3) stress rsDevIng both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside dlanneter of the 
non^xpanded intermediate portion of the tubular member in step 425. 
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As illustrated in FIG. 5a. in step 405, both ends. 500a and 500b, of a tubular member 
500 am upset using oonventional upsetting methods. The upset ends, 500a and 500b, 
of the tubtdar member 500 indude the waD thicknesses ti and t2* The intemiediate 
portion 500c of the tubuten- member 500 includes the wall thickness tinr and the Intertor 
5 diameter Dint. In an exemplary embodiment, the wall thicknesses ti and t2 are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. in an exemplary embodiment, the wall 
thicknesses ti and t2 are both greater than the wail thickness tiNj in order to provide 
burst strength that Is substantially equal along the entire length of the tubular nDember 
10 500, and also to optnr^Hy facilitate the fomriation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b» in steps 410 and 415. both ends, 500a and 5Q0b, of the tubular 
menrfter 500 are radially expanded using conventkMial radiaf expanston methods, and 

15 then both ends, 500a and SOOb, of the tubular member are stress relieved. The 
radially expanded ends, 500a and SOOb, of the tubular member 500 include the interior 
diameters D^ end D2. In an exemplary embodiment, the Interior diameters Oi and D2 
are substantialiy equal in onler to provide a burst strength that is substantially equaL in 
an exemplary embodirnent. the ratio of the interior dtameters Di and D2 to the interior 

20 diameter Dikt ranges from about 100% to 120% in order to fadlitate the subsequent 
radial expanston of the tubular member 500. 

In a preferred embodiment the relationship between the wall thiciqiesses ti, ta, and tut 
of the tubular member 500; the inside diameters Di, D2 and D«rr of the tubular member 
25 500; the Inskie diameter D««mx^ of the weUbore casing, or other structure, that the 
tubular member 500 will be mserted into; and the outside diameter of the 
expansion cone that will be used to radially expand the tubular member 500 within the 
weHbore casing is given by the fbltowing expresston: 

30 

where ti = t2; and 
Di = D2. 

By satisfying the relattonship given in equatton (1), .the expanston forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More Qensrally, the relationship given in equation (1) may be 
used to calculate ttie opttmai geometry for the tubular nnember 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing^ a pipeline, or a structural support. 

As UiustratBd in FIG. 5c/ in step 420, convehtiorlal threaded connections. 500d and 
500e. are formed in both expanded ends, 500a and 500b. of the tubular member 500. 
in an exemplary embodiment the threaded connections, 500d ar>d SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Alias-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diarroter of the non-expanded intemniedlate portion 500c of the tubular member 

15 500. The sealing member SOOf may be applied to the outside diameter of, the non- 
expanded IntenDediate portion 500c of the tubular menf^er 500 using any number of 
oonventional commercially available methods. In a preferred embodiment, the sealing 
member SOOf is applied to the outside diameter of the intemiediate portion SOOc of the 
tubular member 500 using commmsiaily available chemical and temperature resistant 

20 adhesive bonding. 

in an exemplary embodiment, the expandable tubular members, 206, 214, and 220. of 
the system 200 are substantially identical to, and/or lr>oorporate one or more of the 
tsachins^ of. the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplaiy embodinnent of tubular expansion cone 600 for 
radially expanding the tubular members 206. 214. 220. 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610, and a radial expansion section 615. 

30 

In an exempli embodiment, the iMial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical wter 
svriaca 620 includes an angle of attack d and the second conical outer surface 625 
Indudes an angle of attack 02. in an exemplary embodiment, the angle of attadc Qi is 
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greater than the angle of attack 02* In this manner, the first conical outer surface 620 
optimally radially expands the Intermediate portions, 206c 214c. 220c» 300d» and SOOc, 
of the tubular members. 206, 214. 220, 30Q, and 500. and the second conical outer 
surface 525 optfmaliy radially expands Itie pre-expanded first and second ends, 206d 

5 and 206d, 214a and 214d. 220d and 220d, 300b and 300f. and 500a and 50Db. of the 
tubular members. 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes, an angle of attack Oi ranging firom about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 * deform the tubular members. 206, 214, 220, 300 and 500. More generally, the 
expan8k)n cone 600 may indude 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the fi^nt end 605 of the expanston cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 Refenring to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
provkjing a parabokrid shape. In this manner, the outer surface of the radial expansion 

20 section 71 5 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expanston cone. The paraboKc outer profile of the outer surface of the radial 
expanston section 715 nnay tie fonmed using a plurality of adjacent discrete conicai^ 
secttons and/or using a continuous curved surface. In thb manner, the region of the 

25 outer surface of the radial expansion section 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the. Intemnediate porttons. 206c, 
214c 220c. 300d. and 500c, of the tubular members, 206. 214, 220, 300, and 500, 
while the region of the outer surfiaoe of the radial expanston sectton 715 acQacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 21 4d, 220a and 220d, 300b 
and 300f. and 500a and 500b. of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodbnent, the parabolic profile of the outer surface of the radial 
expanston section 715 Is selected to provide an angte of attack that ranges from, about 
8 to 20 degrees in the vtoinity of the front end 705 of the expanston con^ 700 and an 
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angle of attack in the vicinity of the rear end 710 (tf the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expanston cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700. and/or Incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

in several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partlaUy combined. 

Refemng to Fig. 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors, 802, 804, and 808, respecOvety, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806. respectivety, in turn are c^erably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance ttw operational efficiency of the apparatus 130. In several exemplary 
embodinrwnts, the control algorithms ubTized by the controller 810 for controlling the 

20 operatbn of tt\e flow oonm)l valves 160 as a (unction of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are oonventional. 

Referring to Fig. g, in an alternsttlve embodiment, a. solid tubular merrier 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 piasdcaliy defbnnlng the solid tubular member into engagement with the perforated 
tutHJiar member m a oonventional manner and/or using one or more of the radial 
expanslcKi methods disdosed in one or nrxm of the following: (1) U.S. patent 
application serial no. 09/454,13g, attorney dodcet no. 2579103.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, atlorroy dodtet no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent appficatlon serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523.460, attoniey docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512.895, attomey dodcet no. 25791.12.02, filed on 2/24/2000, 
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C7) U.S. patent application serial no. 09/51 1.94l'. attomiay docket no. 25791.16.02. filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588,946. attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent appitcatton serial no. 09/559.122, 
attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCt patent application serial 
5 no. PCTAJSOO/16635. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
proviskxial patent applteation serial no. 60/162,671, attorney docket no. 2579127, filed 
on 11/1/1999, (12) U.S. provistonal patent appRcatkm serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisipnal patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

1 0 provisk}nal patent applicatton serial no. 60/1 59.039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent appficafion serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional 
patent appllcatton serial no. 60/165.228, attorney docket no. 25791.39, filed on 

15 11/12/1999. (18) U.S. provisional patent application serial no. 60/221,443. attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent appficaticm serial 
no. 60/221.646. attorney dodwt no. 25791.46. filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233.638, attorney docket no. 25791.47, filed on 
S/18/2000. (21) U.S. pmviskmal patent appiicatini serial no. 60/237.334. attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent appfication serial 
no. 60/270.007. attonray docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent appikation serial no. 60/282.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provtsranal patent appUcatkm serial no. 60/259.486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. proviskmal patent appDcatton serial 

25 no. 60/303.740. attorney docket no. 25791 .61 . fded on 7/6/2001; (26) U.S. provistonal 
patent appHcation serial no. 60/313.453. attorney docket no; 25791.59. filed on 
8/20/2001; (27) U.S.. provisional patent appiteatton serial no. 60/317.985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. pro^tonal patent appDcatton serial 
no. 60.318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent appDcatton serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001. ttte disclosures of wtiich are incorporated iierein by reference. In ttiis 
manner, the soOd tut>ular memt)er 905 fluididy seate the radial p^sages formed In the 
peiforated tubular member 145 thereby preventing the passage of fluMto matertois 
and/or formatfon materials through ttie perforated tubular memtier. 
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Referring to Rg. 10, in an aitemative embodiment, the radial openings in one of the 
perforated tut)ular memt>er5 145 are sealed by injecting a hardenable fluldic sealing 
materiaj 1005 Into the radial openings In the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one pr more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing membere 1015 and 
1020 then seal the interface between the pipe 1010 and the opposfle ends of the one 
perforated tubular nnember 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular m^nrtber 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing m^erial 
out of the annulus between the one poforated tubular member 145 and the fomtation 
125. The pipe 1010 and sealing nrjembers, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
corwenttonal drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular mender 145. In an exemplary 
embodiment the hardenai)le fluidic sealing material is a curable epoxy resin. 

In an aitemative embodiment, as illustrated in Rg, 11, one or more of the peiforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defonned into contact with the surrounding fwmation 125 thereby compressing the 
sunouhdirig formation. In this manner, the sunounding fonmation 125 is maintained in 
a state of compression thereby stabilizhg the sunounding fbmnatlon. reducing the flow 
of loose particies from the surrounding fomiation into the radial evenings of the 
perft}rated tubular member 145. and enhancing the recovery of hydrocart)ons from the 

25 surrounding formation. 

In an aitemative embodiment, a seismic source 1105 is posittoned on a surfeoe. 
location to thereby impart seismic energy Into the fbmiatton 125. In th» manner, 
particles lodg«l In the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery erf 
hydrocarbons from the fonnation 125. 

in an altisnnative enibodin»nt, after the perforated tubular member 145 h» been 
radially expanded and plastically fonmed Into contact with the .surrounding fomiation 
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125. ther^y oouplihg the perforated tubular menrdier 145 to the surrounding formation* 
an impulsive load is applied to the perfmted tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 by applying the toad to the end of the 
apparatus 130. The imputeive load is then trar^ferred to the surrouncfing fonmation 125 
5 thereby compacting and/or slurrifying the simoundlng formation. As a result, the 
recovery of hydrocarbons from the formation 125 is mhanced. 

In an alternative embodiment. » iihjstrated in Fig. 12. a wellbore c»ing 1205 having 
one or more perforations 1210 is positioned within the weltbore 105 that traverses the 

10 • formation 125. When the apparatus 130 is positioned within the wellbors 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
depended and plastically deformed into oontad with the weittK>re casing 1205 thereby 
compressing the surrounding formation 125. in this manner, the surrounding fbmiation 
125 is maintained in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose partldes from the sunt)unding formation into the 
radial openings of the perforated tubular rmmber 145, and enhancing the recovery of 
hydrocdrt>on8 from the surrounding formation. 

In an altemative embodiment, a seisrtiic source 1215 is positioned on a surface 
20 location to thereby impart seisntic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartmns from the formation 125. 

25 In an altemative embodiment, after the perforated tubutar member 145 has been 
radiaDy expanded and ptaeUcally fomned into contact with the wetlbore casing 1205. 
thereby coupling the perforated tutHJIar member 145 to the simoundlng formation, an 
impuish^ load is applied to the perfonited tubular member. The impulsive load may be 
applied to the perforated tubuter merrtDer 145 applying the load to the end of the 

30 fiV)paratU5 130. The inrtpulsive load is thm trandarrad to the surrounding fbmiation 125 
thereby compacting and/or slunlfying the sunoundir^ formation/ As a result, the 
recovery of hydrocartxms from the formation 125 is enhanced. 
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Referring to Fig. 13, in an aKemative enibodiment, one or more perforated tubuiar 
memt)ers 1305 aie coupled to one of the perfbreted tubular members 145 by radially 
expanding and piasticEdy defonning the perforalad tubular member into engagement 
with the peiforaled tubular member in a conventional marwier and/or using one or mote 
5 of the radial expansion methods disddsed In one or more of the following: (1) U.S. 
patent appiicaHon serial no. 09M54.139. attwney dodwt no. 25701.03.02. filed on 
12/3/1999. (2) U.S. . patent application serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2^23/2000. (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02, fiied on 2/10/2000. (4) U.S. pateiA application serial 

10 no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460. attorney docket no. 25791.11.02. filed on 3/10/2000, 
(6) U.S. patent appGcation serial no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent appHcatlon serial no. 09/588.946, 

15 attorney dod^et no. 25791.17.02, filed on 5/7/2000. (9) U.S. patent appHcation serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
S4)piicatk)n serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000. (11) U.S. provisional patent appiicatbn serial no. 60/162,671, attorney docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. provisional patent applicatkx) serial no. 

20 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082, attorney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provistonal patent applicatton serial no. 60/159,039, attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provistonal patent application serial 
no. 60/159.033. attorney docket no. 25791.37. filed on 10/12/1990. (16) U.S. 

25 pTDviskmal patent appllcatkm serial no. 60/212,359. attorney docket no. 25791.38. filed 
on 6/19/2000. (17) U.S. provisional patent applnatton serial rio. 60/165.228. attorney 
docket na ^1.39. filed on 11/1^1999. (18) U.S. provisional patent appHcatlon serial 
no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional 
patent appUcatkm seried no. 60/221,645. attorney docket no. 25791.46. filed on 

30 7/28/2000. (20) U.S. provlskmai patent appUcatkm serial no. 60/233,638. attorney 
docket no, 25791.47, filed on S/18/2000. (21) U.S. provistonal patent appllcatkw serial 
no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provlsbnal 
patent applkation serial no. 60/270.007. attorney docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent applteatton serial no. 60/262.434. attorney 
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dockel no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 6W259.486. attorney dodcet no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent appRcatioi^ serial no; 60/303,740, attorney docket no. 25791.61. filed on 
7f6/2D0V, (26) U.S. provisionai paterit application serial no. 60/313.453. attorney docket 
5 no. 25791,59. filed on 8/20/2001; (27) U.S. proviskmal patent applicatkin serial no, 
60/317.985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent appltoaUon serial no. 60/318.386, attorney docket no. 25791.67.02. filed on 
9/1 0/2001 ; and (29) U.S. utility patent applteatkm serial no. 09/969.922. attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of whfeti are incorporated herein by 
10 reference. In this manner, the perforated tutHJiar nwmber 905 modifies the flow 
characteristtes of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 130 to modify the overall flow characteristics of the apparatus. 

in an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as. 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members. 145a and 145b. that extract hydrocarbons from corresponding 
subterranean zones A and B. in this manner, if zone B becomes depleted. 
hydrecartHms that are Mng extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothertnal energy from a targeted subterranean geoUtennal rone 1 505. In this 
manner, the operattonal efficiency of the extraOBon of geothemnal energy Is signifteantiy 
enhanced due to the increased Menial diam^rs of the various radiaUy expanded 
25 elemefits of the apparatus 130 that pemnit greater volumetric flows. 

In an alternative embodiment, the perforated tubular rriembers. 145. 210. 212, 216.. 
218. and 1305 of the apparatus 130 may be cleaned by further radial expanston of the 
perforated tubular mennbers. In an exemplaiy embodiment, the amount of further radial 
30 expansim required to dean the radial passages of ttte perforated tubular members 
146. 210. 212, 216. 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that indudes a zonal isoJation assembly Induding 
one or mors solid tubular members, each solid tubuter n»mber induding one or more 
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external seals, and one or more perforated faibular members coupled to the solid 
tubular members^ and a shoe coupled to the zonal isolation assembly, in an exemplary 
embodiment, the zonal isolation assennbly further Includes one or more Intermediate 
solid tubular members coupled to and interleaved among the perfDrated tubular 
5 members, each intermediate solid tubular, member including one or more external 
seals. In an exemprfary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exsmplary embodiment, one or more of the intennediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that Includes a zonal Isolation assembly that 
includes one or mbre primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary sdlid 
tubulars, and n-1 inlennedlate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intenrkediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of Isolating a first subterr^viean zone from a second subtenranean zone in a 
wellbore has also tseen described that Includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the weObore, the perforated 
tubuters traversing the second subterranean zone, fluididy coupling 0ie perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first ^d>terranean zone to the second subtenanean zone within the wellbore external to 

25 the solid and perforated tobulars. 

A method of extracting materials from a producing subtenanean tow In a wellbbre, at 
least a portion of the wellbore Including a casing, has also b^ described that includes 
posltiwting one or more primary solid tubulars within the wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluididy coupling the perforated tut)ulars with the primary sdid tubulars, fluididy 
isolating the produdng subtenanean zone from at least one <*»r subterranean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, ttie method further 
includes controliably fluididy decoupling at least one of the perforated tutnilars from at 
least one other of the perforated tiA>ulars. 



5 An apparatus has also been described that includes a subterranean fonnation including 
a wellbore» a zonal isolation assembly at least partlalty positioned within the welibore 
that includes one or more solid tubular members^ each solid tubular member Including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positior^ed within the wellbora coupled to the 

10 • zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfomied within 
th6 wellbore. In an exen^ary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each Intermediate solid tubular member 

IS including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular nrambers 
are formed by a radial expansion process performed within the wellbore. In an 
exerr^lary embodiment, the zonal isolation assembly further comprises one or more 
valve members tor controlling the flow of fluids between the soiifj tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members Indude one or more valve members for controlling 
the How of fluids between the solid tubular mennbers and the perforated tubular 
memt)ers. 

25 An apparatus has also been described that Indudes a subterranean formation Including 
a wellbore. a zonal isolation assembly positioned within the wellbore that indudes one 
or more prirnary solid tiibuiars, eadi primary solid tubular including one or more 
external annular seals, n perforated tubulars positioned coupled to the prirruiry solid 
tubulars, and n-1 Intermediate solid tubulars coupled to and interfeaved among the 

30 perforated tubulars, each intemttediate solid tubular induding one or nrwre extemal 
annular seate, and a shoe coupled to ttra zonal isolation assennbly, wherein at least one 
of tte primary solid tubulars, the perforated tutiulars, and the tntenmedlate solid 
tubulars are fonmd by a radial expanston process performed vyithin the wellbore.. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or mora pr^ry solid 
tubuiars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, posWbning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radiaiiy expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluldldy coupling 
the perforated tubulars and the primary solid titulars, and preventing the passage of 
fluids from the first sut)tenranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting matwials from a producing subterranean zone in d wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars virfthin the wellbore. positioning one or 
msre perforated tubulars within the welibore, the perforated tubuiars traversing the 

15 producing subtenranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluldldy coupling the primary 
sond tubuiars with the casing, fluldlcty coupling the perforated tubulars with the primary 
solid tubulars, fluidiciy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore, and fluldldy coupling at least one of the 

20 perforated tubuiare with the producing subterranean zone. In an exernplary 
embodiment, the method further includes oontrollably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that includes a subterranean fbnnation induding 
25 a vt^tlbora, a zonal isolation assembly positioned within the wellbore that includes n 
solid tubular membera positioned within the wellbore, each solid tubular member 
indudhg one or nrare external seals, and n-1 perforated tubular members positionad 
withh the wellbore coupled to and interteaved among ttie solid tubular members, and a 
shoe positioned within the welibore coupled to the zonal isolation assembly* In an 
30 exemplary embodiment, the zonal isdatton assembly further comprises one or more 
valve membera for controiiing the flow of fluids between the soBd tubular members and 
tiie perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular nr^embera indude one or more valve members for contoirtling the flow of 
fluids between ttie soHd tubular members and the perforated tubular members. 

49 



A system for isolating a first subterranean zone from a iseoond subterranean zone In a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore. the primavy solid tubulars traversing the first 
5 subterranean zone, means for positioning one or nnore perforated tubulars within the 
wellboi^, the perforated tubulars traversing the second subtenanean zone, means for 
fluididy ooupling the perforated tubulars and ttie primary solid tubulars, and means for 
preventing the passage of fluids firom the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a pc»1ion of the wellbore including a casing, has also tie&n described that includes 
means for positioning one or more prinrory solid tubulars within the wellbore. means for 

15 fluidiciy coupling the primary solid tubulars with the casing, means for positioning one 
or nrrore perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subtenanean zone 
from at least one other subterranean zone within the v^ellbore, and means for fluidiciy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exmiplary embodiment, the system further indudes nrwans for controiiabiy 
fluididy decoupGng at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for Isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that indiKles means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars witWn the 
wellbore, the perforated tubulars traversing the second subtenanean zone, means for 

30 radtaBy expanding at least one of the primary solid tubulars and perforated tubulars 
virttWn ttie welfbore, means for flukJidy coupling the perforated tubuteirs and the primary 
sdid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weBbora exlemal to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing sut^terranean zone in a welltK>re, at 
least a portion of the WBllt)ore including a casing, has also been de8crit>ed that includes 
means for positioning one or more primary solid tutnilars within the welltx)re, means for 

5 positionbfig one or more perforated tubuidrs within the welit>ore, the perforated tubulers 
traversing the producing subterranean zone, means for radially expanding at least one . 
of the primary solid tubuiars and the perforated tubulars within the wellbore, means for 
fiuidicty coupling the prvnary solid tubulars with the casing, nrwans for nuididy coupling 
the perforated tubulars with the solid tubulars, means for fluidiciy isolating the 

10 producing subterranean zone from at least one other subterranean zone wttt^in the 
wellbore. and means for fluidiciy coupling at least one (rf the perforated tubulars with 
the producing subten^nean zone. In an exemplary embodiment, the system further 
includes means for controilably fluidiciy decoupling at least one of the perforated 
tubuiars from at least one other of the perforated tubulars.. 

15 

A system for isolating. subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidiciy coupled to the first passage 
coupled to an end of the tubular support member arxl comprising a tapered end, a 

20 tubular Gner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner Includes one or more expandable tubular members that each 
include a tubular body comprising an intermediate porttori and first and second 
expanded end portions coupled to opposing ends of the intemiediate portion, and a 

25 sealing member coupled to the exterior surfeice of the Intemrtediate portion, and one or 
more stotted tubular members coupled to the expandable tubular memtiers, wher^ 
the inside di£OTietefs of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary endxxliment, the wall 
thldcnesses of the first and second expanded end portions are greater than the waD 

30 thidcn^ of the intermecfiate pc^n. In an exempiary embodiment, each expandable 
tubutar member further includes a first tubular transitior^ary member coupled between 
the first expanded end portion and the intOTnediate portion, and a second tubular 
transitionary number coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of inclination of the first arxi second tubular 
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translHonary members relative to the intemnediate portion ranges from at>out 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 peroent of the outside diameters of 
the first and second expanded end portions. In an ncempiary en[d>od|ment. the burst 
5 strength of ttie first and second expanded end portions is substantially equal to the 
burst strength of the bitemnediate tubular section. In an exemplary embodiment, the 
ratio of the Inside diameters of tlie first and second Expanded end portions to the 
interior diameter the intennediate portion ranges finom about 100 to 120 peitenL in 
an exemplary embodiment, the relationship between the wall thiclcnesses t,, tj, and tint 

10 • of the first expanded end portion, the secxjnd expanded end portion, and the 
intennediate portion, respectively, of the expandable tubular members, the inside 
dianrwters Di. Dz and Dwt of the first expanded end portion, the second expanded 6n6 
portion, and the intennediate portion, respecHvely, of the expandable tutniter members, 
and the inside diameter Dw^bore of the weilbore casing that the expandable tubular 

15 nwmber wrill be inserted into, and the outside diameter Doen, of the expansion cone that 
will be used to radially expand the expandable tubglar member within the weilbore is 
given by the following expression: 

Wherein t, = tj; and wherein Di = D2. In an exemplary en*odlment the ts^red end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections increases In a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone* In an exemplary embodiment; the 
tapered end of the tubulsr expansion oone includes an paraboloid body. In an 
25 exemplary emtxxliment, the angle of attack of the outer surface of the parabbtoid body 
increases In a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid body. In an exemplary emlwdlment. the tubular 1^ comprises 
a plurality of expandable tubular members; and wherein the other tubulv members are 
interteaved among the expandable tubular rrmnbers. 

30 

A method of isolating subterranean zones traversed by a weilbore has atso been 
desorlted that includes positioajng a tubular Dner within the weilbore^ and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary* embodiment, a phiraHty of discrete portions of the tubular 
liner are radially expanded into en^gement with the wellbore. In an exemplary 
embodiment, the lemaining portior«s of the tubular liner are not radiatty expanded. In 
an exemplary enri)odiment. one of the discrete portions of the tubular liner is radially 
- 5 expanded by injecting a fluidic materiai into the tubular liner, and wherein the remaining 
ones of the discrete portions of the bjbuiar liner are radially expanded by pulling an 
expansion cone through tile remaining ones of the discr^ portions of the faibular Ib^. 
In an exemplary embodiment, the tubuter liner comprises a pluraiify of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplafy embbdiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement wHh thia wellbore and a 
portion that is not. radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular linet includes one or more expandat>le tubular 
members that each include a tubular body comprislrig an intenfnediate portion and first 
and second expanded end portions coupled to opposing ends Of the intennedlate • 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one- or more slotted tubular members coupled to the expandable tubular 

20 members, wherein tiie Inside diameters of the slotted tubular membere are greater than 
or equal to the ihaxtmum inside diameters of the expandabte tidbular members. In an 
exemptery embodiment, the tubular liner includes a plurality of expandabte tubuter 
membere: and wherein the slotted tubular members are interleaved among the 
expandabte tubuter members. 

25 ■ 

A ^tem for isolating subtennanean zones traversed by a wellbore has also been 
described that Inchides means.fbr posiOoning a tubuter Oner within the wellbore. and 
means for radlaUy expanding one or more discrete portions of the bAu\ar Nner Into 
engagement with the wellbore. In an e)»mplay embodiment, a plurality of discrete 
30 portions of the tubujar liner are radially expanded Into engagement with the wellbore. 
In an wtenaplary embodlnwnt, the remaining portions of ttie tubuter liner are not redlaily 
expanded. In an exemptery embodiment, one discrete portion of the tubular finer is 
radtelly expanded by ir^ecting a fluidic material into the tubuter liner, and wherein the 
other discrete portions of the tubuter isier are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emixxliment, the tubular Dner includes a plurality of tubular, members; and 
wherein one or more aS the tubular members are radially expanded into engagement 
with the weNbore and one or more of the tfibular numbers are not radially e;q>anded 
5 into engagement with the wellbors. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the welibore include a portion that Is 
radially expanded into engagement with the welibore and a pcxiion that is not radially 
expanded into engagement with the welibore. 

10 An apparatus for Isolating subterranean zones has also been described that hdudes a 
subtenanean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or nrtore discrete Ifxations. in an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process ttiat includes positioning the tubular Oner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
llnpr are radially expmded into engagement with the borehole. In an exemplary 
embodiment, the remaking portions of the tubular liner are not radially expanded, in 

20 an emmplary embodiment, one of the discrete portions of the tubular Dner is radially 
expanded by injecting a fluidic material into the tubular Hner, and wherein the other 
discrete portions of Ihe tubular Ihier are radially mpanded by pulling an expansion oone 
through the other discrete portions of the tubujar b'ner. In an exemplary embodiment, 
the tubular Vner comprises a plurality of tubular members; and wherein one or mora of 

25 the tubular members are radlaHy expanded into engagonent with the borehole and one 
or more of the tubular members are not radially expanded Into engagement with the 
borehole. In an e)mnplary embodinmit. Ihe tubular members that are radially. 
e)9anded Into engagement with the borehole include a portion that Is radially 
expanded Into engagement with the borehole and a portion that is not radially 

30 expanded Into engagenwnt with the borehole. In an exemplary embodiment prior to 
the radial expansion the tubular liner includes me or more expandable tubular 
merrdiers that each iridude a tubular body canprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intennediate 
portton, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular memt}ers coupled to the expandable tubular 
members, wherein the inskle diameters of the slotted tubular rriembers are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members: and wherein the slotted tubular members are Interleaved among the 
expandable tubular menrd>er8. 

Ah apparatus has been described that includes a zonal dotation assembly including: 
one or more solid tubular members, each solid tubular member Including one or more 

10 external seals, one or more perforated tubular members coupled to ttie solid tubular 
members, one or more ftow control valves operaWy coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular mennbers, one or mbre pressure serisws operably coupled to one or 
more of tt>e perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
witWn the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors fbr monitoring the temperature, pressure 
and flow sensore and controlling the operation of the flow control valves. At least one 
of the solid tubular membere and the perforated tubular merrribere are formed by a 
radial expansion protiess perfbnned wtthin ttie wellbore. ' 

25 

A mettKxi of isolating a first sitf>terrenean zone from a second subterranean zone In a 
wellbore has also been described ttiat includes positioning one or more solid tiibulare 
within the wellbore, Oie solid tubulare traverrtng ttie flret subterranean zone, posltionthg 
one or more perforated tubulare wittiin ttie wellbore, ttie perforated tubulare traver^ 
30 tt)e second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars wittiln the wellbore, fluidSdy coupling ttie perforated 
tubulars and the solid tubulare. preventing ttie passage of fluids ftom ttie first 
subterranean zone to ttie second subterranean zone wittiin the wellbore extennal to ttie 
solid tubulars end perforated tubulare, monitoring ttie operattng temperatures. 
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pressures; and flow rates within one or niore of the perforated tubulars, and controliing 
the flow of fiuidic materials through the perforated tubulars as a fiinctton of the 
monitored (^rating t^mi^ratures, pressures, and flow rates. 

5 A n»thod of extracting materials from a producing subtenranean zone in a weHbore, at 
least a portion of the weflbore Including a casing, has also been described that Includes 
positioning one or mpre solid tubulars within the welibore, positioning one or more 
perforated tubulars vyithin the weflbore, the perforated tubulars travereing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulafs within the wallbore, fiuldldy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubuliars, fluidldy 
Isdatlrg the producing subterranean zone from at least one other subterranean zone 
within the weilbore, fiuldldy cwjpling at least one of the perforated tubulars with the 
producing subterranean zone, monitcmng the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and contrdling the flow of 
fluldic materials through the perforated tubulars as a function of the monitored 
operating terr^eratures. pressures, and flow rates. 

A system for isolating a flrst subtenranean zone from a second subterranean zone in a 
20 weflbore has also been described that indudes means for positioning one or more solid 
tubulars within the vvellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weilbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expmdlng at least one of the solid tubulars and perforated tubulars within the weilbore, 
25 means for fluidldy coupling the perforated tubulars and the solid-tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the weilbore external to ttie solid tubulars and perforated 
tubdars, means for monitoring the operating temperatures, pressures, and flow rates 
^withhi one or more of the perforated tubulars, and means for controlling the flow of 
30 fluldic materials through the perforated tubulars as a function of the monitored 
operating temperature, pressures, and flow rates. 

A system for extracting rnaterials from a produdng subtenanean zone in a weHbore, at 
least a portion of the weObore Induiflng a casing, has also been descrft>ed that indudes 
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means for positioning one or more solid tubulars wHhin the wellbore, means for 
positioning one or more perforated tubulars wHtiin tiie welll>ore. the pertbnited tulxilars 
traversing the producing subterranean zone, means for radially expanding at least one 
(tf the solid tubulars and the perforated tubulars within the wellbore, means for fiuididy 

5 coupling the solid tubulars with the casing, means for flukUdy coupling the perforated 
tubulars with the solkl tubulars^ means for fiuididy isolating the produdng subterranean 
zone from at toast one other subterraneart zone within the wiellbofB. means for fluidlcly 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for morutoring the operating temperatures, pressiros, and flow rates within one 

10 or more of the perforated tubuleirs, and means for controflinp the flow of fluMic 
materials through the perforated tubulars as a function of the monitored pperating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonalr Isolation assembly 
15 induding: one or more solid tubular memt^ers, each solid tubular member induding on^ 
or more external seals, one or more perforated tubular members each induding radial 
passage coupled to the solid tubular menrt)ers, and one or more soRd tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members* and a 
20 shoe coupled to the zonal is(^tion assemt^. At least one of the solid tubular 
members and the perforated tMbular members are fonned by a radial expansion 
process performed within the weUbore, and the solid tubular liners are fonned by a 
radial expanston process perfbnned within the wellbore. 

25 A method of isolating a first sirtrterranean zone ftom a second sut>t8tnmean zone In a 
weUboTB has also been described that includes positioning one or more. solid tubulars 
' within the vveabore. the solid tubulare traversing the first subtanansan zone, pmitioning 
one or more perforated tubulars each include one or more radial passages within the 
weiibore, the perforated tubulars traversing the secmd scditerranean zone, radtally 

30 expanding at least me of the solid tubulars and perforsted tidiulars within the weilbcm. 
fluididy coupling the perforated tubulars and the primary spOd tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within ttie weDbbre external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior (rf one or more of the 
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perfofHled tubulars. and radially expanding and plastically defomilng the soUd tubular 
(ners within the interior of one or more of the perforated tubulars to fluidicly seal at 
leiast some of the radial passages of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the weflbore including a casing, has also been described that includes 
positioning one or more solid tubulars wilNn the weilbore. positioning one or more 
perforated tubulars each Including one or more ladlal passages within the wellbore. the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the soHd tubulars, fluidicly isolating the produdng subterranean zone from at least 
one other subten^nsan zone within the wellbore, fluidicly ooupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more, 
solid tubular liners within the interior of one or more of the perfbrated tubulars. and 
radially expanding and plastically deforming the solid tubular liners within the Interior of 
one or more of the perfbrated tubulars to fluidicly seal at least some of the radial 
passages of the perfbrated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more sofid 
tubulars within the wellbore. the solid tubulars traversing the firet subterranean zone, 
means for positioning one or more perforated tubulars each bidudlng one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weObore. means for fluidicly ooupling the peribrated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perfbrated tubulars. means for posMoning one or more solid 
tubular Dners within the interior of one or more of the perfbrated tubulars, and means 
for radially expanding and plastically deforming the sofid tubular liners within the interior 
of one or more of the perforated tubulars to ftuidldy seal at least some of the radial 
passages of the perforated tubulars. 
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According to anottier aspect of the present invention, a system for exbacting materiais 
from a producing subteiranean rone in a wellbons, at least a portion of the wellbore 
induding a casing, has also been described that indiKles means for positioning one or 
more solid tubuiars within ttie weilbore» means for positioning one or more perforated 
5 tubuiars each including one or more radial passages within the wellbore, the perfcmted 
tubuiars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubuiars and the perforated tubuiars within the wellbore, means 
for fluldicly oouplhg the solid tubuiars with the casir^g, means for fluidldy coupling the 
perforated tubuiars with the solid tubuiars, means for fluldicly isolating the producing 

10 subterranean zone from at least one other subtenanean zone within the wellbore, 
means for flukticly coupling at least one of the perforated tubuiars with the producing 
subterranean zone, meians for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and means for radially expanding and 
plasticalty defonning the solid tubular liners within the interior of one or more of the 

15 perforated tubuiars to fluidldy seal at least some of the radial passages of the 
perforated tubuiars. 

An apparatus has also been described that indudes a zonal isdation assembly 
induding: one or more solid tubular niembers, each solid tubular member induding one 
20 or more external seals, one or more perforated tubular members each Induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at . 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, arid a shoe coupled to the zonal isolation 
assenib^. 

25 

A miethod of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has ateo been described that Indudes positioning one or more solid tobulars 
within the weHbore, the solid tubuiars travevBing the first subtenanean zone, positioning 
one or more perforated tubuiars each Induding one or more radial pass^es within the 
30 wellbore, the perforated tubuiars traversing the second subtenanean zone, radially 
expanding at least one of the soKd tubuiars and perforated tubuiars within the wellbore, 
fluidldy coupling the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the primary solid tubuiars and perforated tubuiars. 
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sealing off an annular regjoh within at least one of the perforated tutHJiars, and injecting 
a hardenable fluidic sealing materlai into the sealed annular regions of the perforated 
tubuiars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that includes 
positioning one or more solid tubuiars within the wellbore, positioning one or more 
perforated tubuiars eacsh indudvig one or more radial passages wthin the wellbore, the 
perforated tubuiars traversing the produdng subterranean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluididy 
coupling the soKd tubuiars with the casing, fluididy coupHng the perforated tubuiars 
with the solid tubuiars. fluididy isolating the produdng subten^nean zone from at least 
one other subterranean zone within the wellbore, flukfidy coupling at least one 6( the 
perforated tubuiars with the produdng subterranean zone, sealing dtt an annular region 

15 within at least one of the perforated tubuiars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubuiars to seal off at least 
some of the radial passages of the perforated tubuiars. 

A systm for IsdaOng a first subten^nean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubuiars within ttw wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated bibulars each Induding one or more 
radial passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of me solid tubuiars and 
25 perforated tubuiars within the wellbore. means for fluididy coupling the perforated 
tubuiars and the sofid tububrs, nneans for preventing the passage of flul(te from the first 
subterranean zone to the second subtenanem zone within ttie weiRxve external to the 
primary solid tubuiars and perforated tubuiars, mearis for seaSng off an annular region 
within at least one of the perforated tubuiars. and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regfa}ns of the perfbrated tubuiars to seal 
off at least some of the radial passages of the perforated tubuiars. 

A system for extracting materials from a producing subterranran zone in a wellbore, at 
least a portion of the wellbore induding a casirig, has also been described that indudes 

60 



rmans for posHloning one or more solid tubulars within the welibore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversmg the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
tho perfbreted tubulars wItMn the welibore, means for Huidicly coupHng the solid 
tubulare with the casing, means for fkiididy coupling the perforated tubulars with the 
solid tubulars. means for fluidic^ isolating the producing subtenranean zone from at 
least one other subterranean zone within the welibore. means for fluididy coupling at 
least one of the perforated tubulars with the producing subtenanean zone, means for 
sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing mfrterEal into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

An apparatus has also been described that includes a zonal isrtaHon assembly 
positioned within a weHbore that traverses a subterranean formation including: one or 
more solid tubular members, each sdid tubular member including one or more extemai 
seals, one or mors perforated tubular members coupled to the solid tubular membere, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
membere and the perforated tubular members are formed by a radial expansion 
process performed within the welibore. and at least one of the perforated tubular 
merr^Mre are radially expanded into intimate contact with the subtenanean formation. 
In an exemplary embotfiment, the perforated tubular membere that are radially 
expanded into intinnte oonfad with the subtenanean fonnatton compress the 
subtenanean formation. 

A method of isolating a first subterranean zone ftom a second subtenanean zone fri a 
welibore has also been described that includes, positioning one or more solid tubulare 
within the weDbore. the solid tubiiiare traversing the first subterranean zone, positioning 
one or more i»rfbrated tubulars wiBiiri the welibore each including one or more radial 
passages, the perforated tubulars bavereing the second subterranean zone, radially 
expanding at least one of the primary soOd tubulare and perforated tubulare within the 
welibore. radially expanding at least one of the perforated tubulare Into intimate contect 
Witt the second subterranean zone, fluididy coupling the perforated tubulare and the 
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solid tubulars. and preventing the pass^e of fkjids from the first subterranean zone to 
the second suttterranean zone withbi the weUbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into Intimate contact with the second subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. In an exemplary embodiment the 
method liirther includes vibraling the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radteily expanded Into Intlrnato contact 
10 with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radteily 
expanded into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocarbons fiwn the second SMbterranean zone, 

15 A method of extracting materials fronri a produdng subterranean zone in a weHboie, at 
teast a portion of the wellbore including a casing, has also been described that includes 
positioning one or more sol|d tubutars wItWn the weHbore, positioning one or more 
perforated tubulars within the weilbore each including one or more radial passages, the 
perforated tubuters traversing the producing subterranean zone, radteily expanding at 
20 teast one of the soBd tubulars and the perforated tubulars within the wellbore, radteily 
expanding at least one of the perfbrated tubuters Into Intimate contecl with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fydidy coupling the perfbrated tubulars with the solid tubuters. fluidicly isolating the 
producing subterranean zone from at teast one other subterranean zone within the 
25 wellbore, and fluidicly coupling at least one of the perfbrated tubuters with the 
pnodudng subterranean zone, in an exeinptery embodiment, the perfbrated tubuters 
that are radteily expanded Into Intimate contect vrfth the producing subtenanean zone 
compress the producing subtenanean zone. In an exemptery embodiment, the mettiod 
further includes vibrating the producing subterranean zone to increase the rate of 
recovery of hydrocarbons from the producing subterranean zone. In an exemptery 
embodiment, the method further includes vibrating the produdng subterranean zone to 
dean the radtel passages of the perforated tubuters that are radteily expanded into 
intimate contect with the produdng subtenanean zone. In an exemptery embodiment, 
the method further indudes applying an Imputeive load to the perforated tubulars that 
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era radially expanded into intimate contact with the producing subterranean zone to 
Increase the rate of recovery of hydrocarbons from the producing subtenanean zone. 

A system for isolating a first subtenranean zone from a second subterranean zone in a 
5 weilbore has also been described that includes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenranean 2one, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbcye, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subtenranean zone, means for 
fluidicly coupling the perforated tubulars and the solid tubulars, and mesHfis for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone vi^in the weilbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary emt)odiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
corTV>rises means for compressing the second subterranean zone. In an exemplary 
en)bodlment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartx>ns from the second subtenanean 

20 zone, in an exemplary embodiment, the system further includes means for vibrating 
the second subtenranean zone to dean the radial passages of the perforated tubulars 
. that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodlnrtent, the system furttier includes means for- applying an 
impulsive load to the perfbrated tutKJiars that are radially expanded into intimate 

25 contact with the second sut>terranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenranean zone. 

A system for extracting materials from a produdng subterranean zone in a weilbore, at 
least a portion of the wePbore including a casing, has also been described that indudias 
30 means for positioning one or more soBd tubulars within the weflbore, means for 
posittoning one or nwre perforated tubulars ^thln the weilbore each Including one or 
more radial openings, the perforated tubulars traversing the produdng subterranean 
Tone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the weilbore, means for radially expanding at least one of the perfbrated 
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hJbulare into intimate contact" with the producing subterranean zone, means for fluididy 
coupling the solid tubulars wHh the casing, means for fluidiciy coupling the perforated 
tubulare with the solid tulMJlars, means for fluidiciy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 
5 fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exsmptaiy embodiment, the means for radlaNy expanding at 
least one of the perforated tubulars btto intimate contact with the produdng 
subterranean zone ooiriprises means for compressing the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

10 the producing subterranean zone to increase the rate of rsoovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subtenBoean zone to dean the radial 
passages of the perforated tubulars that we radialiy expanded Into intimate contact 
with the produdng subterranean zone. In an exemplary embodiment, the system 

15 further indudes means for applying an impulsive load to the perforated tububrs that 
are radially expanded into intimate contact with the produdng subten-anean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has stso been described that indudes a zonal isolation assembly 
20 positioned virithin a weNbore that traverses a subterranean formation and indudes a 
perforated weHbore casing, including: one or more solid tubular members, each solid 
tubular member including one « more external seals, one or more perforated tubular 
nmnbers coupled to the spHd tubular nwmbers, and a shoe coupled to the zonal 
isolation assembly. At least one of the soikl tubular nnembers and the perorated 
25 tubular members are fonned by a ladial expansion process perfomned vrtthtn the 
weiibore, and at least one of Ow perforated tubular members are radaily expanded into 
inlimate contact vrith the perforated wellbore casinQ. In an exemplary embodiment, the 
perforated tobular rnetrters that are radially expanded into intimate contain v*lth the 
perforated casing compress the subterranean formation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weOborB that indudes a perforated craing that traverses the second subtenanean 
zone, has also been dssoibed that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each indudlnq one or morB radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the prinnary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intinrate contact 
5 with the perforated casing, fluidlciy coupling the pisrforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subtenanean zone to the 
second subterranean zone within the wellbore external to the solid tubidars and 
perforated tubulars. In an exemplaiy embodiment, the perforated tubulars that are 
radialiy expanded into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subtenanean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodimdnt the 
method further includes vibrating the second subterranean zor>e to dean ttie radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an irhpulsive load to the perforated tubulars that are radially expanded into 
intimate contect with the perforated casing to increase the rate of recovery of 
hydrocartx)ns from the second subtenBnean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the w^lbore including a casing and a perforated casing that traverses 
the producing subtenanean zone, has also been described that includes positioning 
one or more solid tobulars within the wellbore. positioning one or more perforated 
b^Niiars within the wellbore each including one or more redid passages, the perforeted 

^ tubulars traversirig the producing subterranean zone, radtelly expanding at least one of 
the soUd tubulare and the perforeted tubulars within the wallbbre, radially exf^nding at 
le^ one of the perforated tubulare into intimate contect with the perforeted casing, 
fluUldy coupling the solid tobutars with the cadng, fluidlciy coupling the perflated 
tubulare wKh the solid tubulare, fluididy isotating the producbng subtenranean zone frcm 

30 at least one other subterranean zone within the wellbore, and fluidlciy coupling at leest 
one of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodin^t, the perforated tubulars that are radiaDy expanded into intimate contect 
with the perforated casing compress the producing subterranean zone. In an 
exemptary embodiment, the method further includes vibrating the predudng 
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subterranean zone to increase the rate of recovery of hydrocartxms from the producing 
subtenanean zone. In ah exemplary embodiment, the method furttw includes 
vibrating the (uoducing subterranean zone to dean the radial passages of the 
perforated tubulais that are radially expanded into InUmato contact with the perforated 
S casing, in an exemplary embodiment, the method further includes applying an 
impulsive toad to the perforated tulniiars that are radially expanded into inUmate 
contact with tto perforated tubutairs to increase the rale of recovery of hydrocarfo(Mi8 
from the producing sutrterranean zone. 

10 A system for isolating a first subterranean zone from a second subtenanean zone in a 
welibore that includes a perforated casing that traverses the second suUeiranean 
zone, has also been described that Includes means for positioning one or more solid 
tubulars within the welibore. the solid tubulars traversing the first subterranean ahe. 
means for positioning one or more perforated tubulars wHhin the welibore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the welibore, means for radially e)q9andlng at least one of the 
perforated tubuiare into intimate contact with the perforated casing, means for fluidity 
oouptog the perforated tubuiare and the solid tubulars, and means for preventir^ the 
passage of fluids from the firet subterranean zone to the second subterranean zone 
within the welibore isxtomal to the soiki tubulara and perforated tubulars. in an 
exemplary embodiment, the means for radially expanding at least one of tiie perforated 
tubulais into intimate contact with the perforated CE»ing oomprtees means fbr 
fiompfssslhg the second subterranean zone. In an exemplary embodiment, the system 
further includes means for vibratfng the second st^tenanean zone to increase the rate 
<rf recovery of hydrocarbons from the second subterranean zone. In an exemplary 
embodiment, the system further Includes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated h^utare that are radiaDy expanded 
Wo intimate contad with the perforated casing. In an exemptary embodiment, the 
^rstem further indudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contad with the perforated casing to increase 
the rate (tf recovery of hydrocarbons firom the second subterranean zone. 
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A system for extracting materials from a producing suUerianean zom in a wellbore, at 
least a pwUon of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean 2one. has also tern descra)ed that includes means for 
positioning one or more solid tubulais wtttiin the wellbore, means for positior^ng one or 
more perforated lubulars within the wellbore each including one or more radial 
openings, the perforated tubtjdars traversing Ihe producing subterranean zone, means 
for radiaBy expianding at le^t one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radialiy expanding at least one of the perforated tubulars 
Into intimate contact with the perforated casing, means for fluidicfy coupling the soiki 
tubuiars with the casing, means for fludidy coupling the perforated tubulars with the 
, solid tubulars. means for fluidiciy Isolating the producing subtenaneah zone fioni at 
least one other subterranean zone within the welOwre, and means for fluidiciy coupling 
at least one of the peirforated tubulars with (he producing subterranean zone, in an 
exemplary embodiment, the means for radtalty expanding at least one of the perforated 
tubulars into intimate contact with the peitbrated casing comprises means for 
compressing the producing subterranean zone, in an exemplary embodiment, the 
further includes means for vibrating the producing subterranean zone to incfease the 
rate of recovery of hydnxarbons from the producing subterranean zone. In an 
exemplary embodiment, the system further Includes means for vibrating the producing 
subterranean zone to ctean the radial passages of the perforated tubulars that are 
radiaHy expanded into Intimate conted with the perforated casing. In an exemplary 
embodiment, the system further includes means for applying an iiripulsive load to the 
perforated tubulars that are. radially expanded into intimate cpnteet with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 
stdrterranean zone. 

An apparatus has also been described thai includes a zonal isolation assembly 
including: one or more solid tubular members, each sofld tubular member including one 
or more external seals, one or more peitbrated tubular members each including radial 
passages coupled to the solid tubular members, and one or more perforated tubular 
Oners each including one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular numbers, and a shoe coupled to the zonal 
teolatlon assembly. At teast one of the solid tubular members and the perforated 
tubular members are fomwd by a radial expanston process performed within the 
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wsllbore, and the perforated Uibular liners are fomned by a radial expansion prociass 
performed within the weUbore. 

A method of isolating a first subterranean zcme from a second subterranean zone In a 
5 wellbore has also been desoribed that Includes positioning one or more sofid tutniters 
within the wellbore, the solid tubulars traversing the first subten^nean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tutnilars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars wRMn the welibors, 
10 flukUdy coupling the perforated tubulars and the primary soDd tutHilars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore extennal to tfie primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 5 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbors, at 
least a portion of the wellt)ore including a casing, has also t>een described that includes 
positioning one or mors solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or tnore radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean s>ne, radially expanding at 
least one of ttie solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the (^rfbrated tubulars 
with the solid, tubulars, fluididy teolatir^ the produdng subtenanean zone from at least 

25 one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tiibuiars with the produdng subterranean zone, posKiontng one or more 
perforated tubular linens wittiin the interior of one or more of the perforated tubulars, 
and rcKtelly expanding and plastically deforming the perforated tubular liners within the 
interior of qne or miDre of the perforated tubulars. 

30 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been desolbed that indudes means for positioning one or mors sotid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or njbna perforated tubulars each induding one or more 
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radial passages within the weiibore, tha perforated tubulars traversing the secorid 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluidldy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subtenanean zone to the Second subterranean zone within the wellbore extemal 1o the 
(tflmary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular liners within the interior of one or mtte of the perftwated tubulars, 
and means for radially expariding and plasUcally defonning the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a weitbore, at 
least a porton of the wellbors induding a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages vrithin the wellbore. the perforate tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wetlbone, means for fiuldlciy coupling the solid 
tubulars with the casing, means for fiuididy coupling the perforated tubulars with the 
-solid tubulars, means for fluidldy isolating the producing subtenBnean zone from at 

20 least one other subterranean zone within the weHbore, means for fluidiciy coupling 
at least one of the perfbrated tutKilars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners withh the Interior of me or more of 
the perforated tubulars. and means for radially e)q)dnding and plastically deforming the 
perforated tubular linerd within the interior of one or nrrore of the perforated tubulars. 

25 

An apparatus has atoo been described that includes a zonal isolation assemtrfy 
induding: one or more solid tubular mentit)ers^ each solid tubular member induding one 
or more extemad seals, two or more perforated tubular members each Indudmg radial 
passages coupled to the solid tubular members, and one or nme one-'way valves for 
30 controllabty fluldicty coupling the perforatml tubular members, and a shoe coupted to 
the zonal isolatton assembly. At least one of the solid tubular members and the 
perforated tubular members are fbmied by a radial expansion process perfonmed within 
the wellbore. 
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A method of isolating a first subterranean, aoine from a second subterranean zone 
having a pTurality of producing zones in a weitbore has also been described , that 
includes positioning one or niore soiid tubulars within the welibore, the solid tubulars 
traversing the first eubteoBnean mm, positioning tvvo or more perforated tubulars each 
5 including one or more radial passages wItNn the welibore, the perforated tubulate 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and pirated tubulars within the welibore, fluididy coupling the perforated 
tubulars and the primary soiid ftjbulars, preventing the passage of fluids from me first 
subterranean zone to the second subterranean zone within the welibore external to the 
10 primary solid tubuiars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a welltxxe having a plurality of producing 
15 subterranean zodbs, at least a portion of the welibore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbCKe, 
positioning two or more perforated tubulars each including one or more radial passages 
within the welibore, the perforated tubulars traversing the producirtg subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the welibore^ fluidicly coupUng the solid tubulars with the casing^ fluididy coupling 
the perforated tubuiars with the solid tubulars, fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the weilborBt 
fluidicly oMjpling at least one of the perforated tubulars with the produdng 
subterranean mne, prevmUng fluids fmn passing from* one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of producvig zones In a weDbore has also been described that 
indudes means for positioning one or nm sdid tubuiars within the welibore, the soiid 
30 tubuiars traversing the first subtwranean zone, means for positioning one or nrwre 
perforated tubuters each induding one or more radial passages within the weDbore, the 
perforated tubulars traversing the second subterranean rone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for fluididy coupling the perforated tubvdars and the solid tubulars, means for 
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pfevenGag the passage of fluids from the first subterranean zone to the second 
. subterranean ^mne within the wetlbore external to the prin^ry solid tubulars and 
perforated tubulars. mews for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, arxl means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
produdng zones that has been depleted. 

A system for extrading materials from a plurality of producing subterranean zones in a 
weilbore, at least a portion of the wetlbore Including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wetlbore, 
means for positioning one or more perforated tubulars each including one or more 
radiai passages within the wellbore. the perforated tubulars travming the producing 
subterranean zeros, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the weilbore, means for fluidicly coupling at 
least one of the perfected tubulars with the producing subterranean zone, means for 
posWor^ng one or more perforated tubular liners within the interior of one or nfiore of 

20 the perforated tubulars, and means for preverttlng fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothennal energy from a subterranean formation 
25 containing a some of geothennal energy has also been described that includes a 
zonal Isolation assembly positioned within the subtenBnean formation including: one or 
more soHd tubular members, each solid tubular member including <me or more external 
seals, one or more perftrated tubular members each including radial passages coupfed 
to the soBd tubular members, and one or rnore perforate tubular Bners each including 
30 one or more radial passages cwpl^ to the Interior surfaces of one or more, of the 
ptffbrated tubular members, and a shoe coujrfed to the zonal isobtton assembly. At 
least one of tt)e solid tutailar members and the perforated tubular memt)ers are formed 
by a radial expansion process perfonned within the wetlbore. 



71 



A method of isolating a first subterranean zone from a second subteoBnean zone 
including a source of geothemial enefgy in a weHbore has also been descnbed that 
includes positioning one or mors solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages wHhin the wellbore, the perforated tubulars 
traversing the second subterranean zone, radiaily expanding at least one of the solid 
tubulars and i^rfbrated tubulars within the w^bbre, fluidiciy coupling the perforated 
tubulars and the primary soHd tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, posMontng one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars. and radially 
expanding and plasticalty deforming the perforated tubular liners within the Interior of 
one or mors of the perforated tubulars* 

16 A method of extracting geothennal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated bjbulars each including one or more radial passages v^hin the 
vffillboTB, the perfbraled tubulars traversing the subterranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidiciy coupling the solid tubidars with the casing, fluidiciy coupling the 
perforated tubulars with the solid tubulars, fluidldy Isolating the subterranean 
geoOtermal zone from at least one other subterranean zone within the wellbore, and 
flukfldy coupling at lent one of the perforated tubulars with the subterranean 

25 geotfmmal zone. 

A system for isolatirig a first subterranean zon& from a second geotfiermal 
st^terrwean zone in a wellbore has also been descrft>ed that includes means for 
positioning one or more solid tubulars wShm the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subterranean zone, means for radially expanding at 
least one of the soiki tubulars and perforafed tubulars within the wellbore^ means for 
fluidiciy oou;^g the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first sut>tenranean zone to the second 
geothermal subterranean zone within the wellbore extemai to the primary soDd tubulars 
and perfbrated tubulars. 

5 A system for extracting geothenmal energy from a subterranean geothemial zone in a 
weilbore, at least a portbn of the wellbore including a casing, has also been described 
that includes means for positioning one or more soGd tubulars within the wellbore. 
means for positioning one or more perforated tubulars each including one or more 
radial passeges within the weiibore. the perforated tubulars traversing the subterranean 

10 geothenmal zone, means for radially expanding at least one of the soUd tubulars and 
the prorated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
sofld tubulars, means for fluididy isolating the subtenBnean geothermal zone from at 
least one other subterranean zone within the weiibore, and means for fluididy coupling 

1 5 at least one of the perforated tubulars with the si^tenanean geothennal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or nrore solid tubular members, each solid tubular member induding one 
or more extemai seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. M least one of the solid tubular members and the perfbrated 
tubular members are formed by a radial expansion process perlbnned within the 
wellbore, and the radial passage of at least one of the perforated tubular nrttmbers are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. . 

A method of isolating a first subterranean zone from a seccxid subtenanean zone In a 
wellbore has ateo been described that indudes positioning one or more sdid tubulars 
within the wellbore. the eoTid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated hibulars within the weiibore each induding one or more radial 
passages, the perforated tubulars traversing the second sutrterranean zone, radially 
expanding at least one of the fmmary solid tubulars and perfbrated tubularsvwithin the 
wellbore. fluididy coupling the perforated tubulars and the soTid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the weUbors external to the soiid tubuiare and^ perfbfated tubulare, and cleaning 
mateiials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wdlbwa including a casing, has also been described that Includes 
positioning one or more soiid hjbuiars within the welibore. positioning one or more 
perforated tubulars within the weliboie each including one or more radial pmsages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within Ihe weliboie. fluidldy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulws 
with the solid tubulars. fluidldy isolating the producing subterranean zone from at least 
one other subterranean zone within the welibore, fluidldy coupling at least one of the 
perforated tubulars with me produdng subtenranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and deaning materials from ihe radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wallboie. 

A system for isolating a first subtenanean zone from a second subtenanean zone in a 
20 weilboie has also been descrilwd that indudes means for positioning one or mwe soiid 
taibulare within the welibore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perfic^ated tubulars within the weBbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expandhg at least «ne of the solid tubulars and 
25 perforated tubulars within the welibore. means for fluldidy coupi^ the perforated 
tubutars and the soKd tubulars. ineans for preventing the passs^e of fluids from the first 
subterranean zone to the second subtananean^zone within the welibore eiitemai to the 
solid tubulars and perforated tubulars. and means for cleaning materials from the radtal 
passages of at (east one of the perforated tubulars by further radbl «(panslon of the 
30 perforated tubulars wflthin the welibore. 

A system for extrading materials from a produdng subterranean zone in a welibore. at 
least a portion of the welibore induding a casing, has also been described that Indudes 
mears fw poationing one or more solid tubuters writWn the vrallbore, means for 
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positioning one or more perforated tubulars within the wellbore each including one or 
nfiore radial passages, the perforated tubulare traversing the producing subtenanean 
zone, means for radially expanding at least orie of the solid tutKilars and the perforated 
tubulars within the wellbore. means for fluidicly coupling the solid tubutars with the 
5 casing, means for fluididy coupUr^ the perforated tubulars with Ihe solid tubulars, 
riieans for fluidicly isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore, means for fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, and means for cleaning 
materi£ds from the radial passages of at least one of the perforated tubulars by further 
10 radial expanston of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, change and substitutbn is contemplated in the foregoing 
disclosure. In sonr» Instances, some features of the present InvenBon may be 
15 employed without a conBsponding use of the other features. Accordingly, it is 
appropriate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAtUB 

1. A method of isolatino a first subterranean zone from a second subtemnean 
zone in a wellbore, comprising: 

5 positioning one or more solid tubulars within the weObore. the solid tubuiars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
sut>terranean zone; 

10 radiErily expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidldy ooupling the perforated tubulars and the primary solid tubulars; 

preventing the pmsage of fluids from the first subtenanean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubi4ars and 
15 perforated tubulars; 

sealing off an annuiar n»gion within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing omterial into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

20 

2. A method of extracting materials from a producing subterranean zone in a 
wsilbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or nnore solid tubulars within the wellbore; 
positioning one or more perforated tubulars each Including one or more radial 
25 passages within the wellbore, the perforated tubulars travers&ig the producing 
subterranean mne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
virithin the wellbore; 

fluidicly ooupling the soKd tubulars v^th the casing; 
30 fluidicly ooupling the perforated tCibuters with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 
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sealing off an annular fBgion within at least one of the perforated tubulars; and 
injecting a hanJenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 

tubulars. 

5 

3. A system for isolating a first subterranean zone from a second subterranean 
zone In a wenbore, compri^ng: 

means for positioning one or more solid tid)ulars within the weilbore, the solid 
tubulars traversing the first subtenranean zone; 
10 means fbr^ positioning one or more perforated tubulars each including one or 

more radial passages within the weHborOt the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
15 means for fiuididy coupling the perforated tubulars end the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tut>ulars; 

means for sealing off m annular region within at least one of the perforated 
20 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annutar 
regions of the perforated tubulars to seal off at least some of the radid passages of the 
perforated tubulara. 

25 ' 4« A system for extracting ntatarials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
n)eans for positionirq one or more solid tubulars within this wellbore; 
nrmans for positioning one or more perforated tubulars eadi including one or 
more radial passages within the weObbre, the perforated tubulars. traversing the 
30 producing subterranean zone; 

means for radially expanding at least one of the solid tutNJiars and the 
perforated tubulars within the wellbore; 

n^eans for fluldlciy coupling the solid tubulars with the casirig; 

means for fluididy ooi4)ling the perforated tubulars with the solid tubulars; 
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means for fluidicly Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
5 means for sealing off an annulsur region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluldic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tutnjlars. 
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1, An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular rromber induding one or . 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular niembers for 
oontroOing the flow of fiuidic materials through the perforated tubular members; 

one or fhore temperature sensors operably coupled to one or more of the 
10 ' perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tukniiar members; and 

is one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zor^l isolation assembly; and 

8 controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controHing the operation of the flow contrd vah^; 

wherein at least one of the solid tubular members and the perforated tubular 
merrAers are formed by a radial expansion process perrbmr»d within the wellt>ore. 

25 2. A method of Isdatihg a first subterranean zone from a second subterranean 
zone in a weltbore, comprising: 

positiontng one or more solid tubulars withih the waDbore, the solid tubulars 
traversing the first subtenanean zone; 

positioning one or nnore perforated tubulars within the weltbore. the perfmited 
30 tubutetfs traversirq the second subterranean zone; 

radially expanding at least one of the primary, solid, tubulars and perforated 
tubulars within the weflt>ore; , 

fluidiciy coupling the perforated tubulars and \he solid tubulars; 

preventing the passage of fluids from the first subterrar^an zone to the second 
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subterranean zone within the wellbore external to the solid tutnjlars and perforated 
tubulars; . 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontrolling the flow of fluidic materials through the perforated tutiulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subtenanean zone in a 
^ wellbore, at least a portion of the wellbore including a casing, comprising; 

10 posttiontng one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 flufdidy coupling the sdid tubulars with the casing; 

fluldidy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the {mduclng subterranean zone from at least one other 
subterranean zone within the welibore; 

fluldidy coupling at ieast one of the perforated tubulars with the produdng 
20 subtenanean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic rraterials through the perforated tubulars as a 
function of (he rhonitored operating temperatures, pressures, and flow rates. 

25 

4. A system for teobiting a first subterranean zone from a second subterranean 
zone In a weBbore. comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the firsi subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldidy coupling the perforated tubulars and the sdid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
; me second subterranean zone within the welibore e)(temdt to the solid tubuteirs and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a fundior) of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a produdng subtenanean zone in a 
10 wellbore, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
IS perforated 

tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; . 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the produdng subteranean zone from at least one 
20 other subtenranean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
witMn one or imre of the perforated tubutars; and 
25 means for controlling the flow of fluidic materials through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprfeing: 

a zonal isolation as$emt>ly con^irising: 
30 one or more sdid tubular mmbers. each solid tubular member induding one or 

more external seats; 

one more perforated tubuter niemt>ers each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupted to the interior surteces of one or more 
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of tta perforated tubular members for sealing at least some of the radial passages of 
the perforafed tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of me scMid tubular members and the perforated tubular 
S merrtbers are formed by a radial expansion process perfomned within the wellbore; and 
wherein the solid tubular liners are fbmied by a radial expansion process 
perfbmied within the welibore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a wellbore, oonprlsing: 

positioning one or mcxB solkJ tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 

positk)ning one or wore perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing the second 
1 5 subterranean zone; 

radially expanding at least one of the splid tubulars and perforated tubulars 
within the. weObore; 

fluidfciy couplbig the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenranean zone to the second 
20 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
^ the perfoialed tubulars; and 

radially expanding and ptasticany deforming the solid tubdar liners within the 
25 ' interiorofoneornrK>reof the perforated tubulars to. fluidi 
fBcfial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone iii a 
wellbore, at least a portion of ttie wellbore tm:luding a casing, comprising; 

30 positioning one or mora solid tubulars within the wellbore; 

• positioning one or more perforated tubulare eac*i including one or more radial 
passages vwthin the wellbore. the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tububrs with the casing; 

fluldidy ooupflng the perforated tubulars with the solid tubulars; 
5 fluididy Isolating the (Kodudng subterranean zone fircm at least one other 

subtenranaan zone within the welibore; 

fluidicty coupling at least one of the perforated tubulars with the producirig 
subtenanean zone; 

positioning one or more solid tubular Rners within the Interior of one or more of 
10 - the perforated tubulars; and 

radially expanding and plastically defonning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubdlars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or mm solid tubulars within the wellbore, the solid 
tubulars traversing the first sutitenranean zor>e; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tajbutars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tulailars and perforated 
tubulars within tte wellbore; 

means for fluididy oou[ding the perforated UJbul»s and the soDd hjbulars; 
25 means for preventing the passage of fluids from the first si^nranean zone to 

the second subtenanean zone within the welibore external to the primary soDd tid>ulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tutnilars; and 
30 means for radially expanding and plasticdily deforming the soHd tubular liners 

within the intertor of one or more of the perforated tubulars to flukfldy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subtenraneaii zone in a 
weybore, at least a portion of the wetit)ora induding a casing, comprising; 

means for positioning one or more solid tubulars within the vvelltxxe; 

means for positioning one. or more perforated tubulars eadi including one or 
5 more racfial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

meaf)s for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subterranean zone within the wellbore; 

means for fluklidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
15 means for positioning one or rnone solid tubular liners within the interior of one 

or mors of the perforated tubulars; and 

means for radially expanding and plasticaily defomning the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perfjorated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, eaish solid tubular member induding one or 
more external sedls; 

25 one or more perforated tubular memt)ers each induding radial passages 

coupled to the solid tubular members; and 

a seaHng material coupled to at least some of the peri'orated tubular n)embers 
for sealing at least some of the radial passages <rf the perforated tubular memt)ers; arKl 
a shoe coupled to the zonal isotation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore. comprising: 

posifioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or niore prorated tubulars each induding one or more radial 
passages within the wellbore, the . perforated tubulars traversing the second 
sutrterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fliAdidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least orw of the perforate tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13* A method of extracting materials fn>m a pnxludng subt^ranean zone in a 
wellbore, at least a pc^on of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellborB: 
positioning one or more perforated tubulars each including one or more radial 
passages wRhin ft\B wellbore, the perforated tubulars traversing the producing 
20 subtemainean zone; 

radialty expanding at least one of the solM tubulars and the perforated tubulars 
writhin the wellbore; 

fluldidy coupling the soHd tubulars with the casing; 
fluldidy ooupling the perforated tubulars with the solid tubulars; 
25 fluidiciy isola^g the producing subterranean zone from at least one other 

s(d>t»rranean zorie within the weDI)ore; 

nuididy coupling at least one of the perforated tubulars wHh the producing 
subterranean »ne; 

sealing off an annular rsgkHi within at least one of the perforated tubulars; and 
30 injecting a hdrdenat>le fluidic sealing material into the sealed annular regic»fis of 

the perforated tubulars to seal off at least some of the rsrilal passages of the perforated 
tubulars. 



85 



14. A system for isolating a first sutyterranedn zone from a second subterranean 
zoiie in a welllx>re, conprisfng: 

means for positioning one or more solid tubiilars within the wellbore, the solid 
tulxjlars traversing the first subterranean zone; 
5 means for positioning one or mors perforErted tubuiars each including one or 

more radial passages witMn the wellbore, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars ^in the wellbore; 
1 0 means for fluldiciy coupling the perforated tubuiars and the solid tubuiars; . 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wejibore external to the prirrary solid tubuiars 
and perforated tubuiars; 

tOieans for sealing off an annular region within at least one of the perforated 
15 tutMJiars; and 

means for injecting a iiardenabie fluldic sealing miaterial into the sealed annular 
regions of the perforated tubuiars to seat off at least some of the radial passages of the 
perforated tubuiars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a pcMlion of the wellbore including a casing, comprising; 
means for positioning one or iilore solid tubuiars within the v^lbore; 
mear^ for positioning one or more perforated tubuiars each Including one or 
more radial passc^es within the weiibors, the perforated tubuiars traversing the 
25 ' producing subterranean zone; 

nneans for radially expanding at least one of ttie solid tubuiars and the 
perforated tubidars within the weHbore; 

means for fluididy coupling the solid tubuiars with the casing; 
means for fluidlciy coupling the perforated tubuiars witti the soBd tubuiars; 
30 means for fluididy isolabng the producing subtenanean zone from at least one 

other subterranean zone within the wellbore; 

means f<H fiuidiciy coupling at least one of the perforated tubuiars with the 
producing subterranean zone; 
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means for sealing off an anntdar region within at least one of the perforated 
tubular6;and 

oteans for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tutndars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

1 6. An apparatus, comprising: 

a zonal isolation assembly positioned within a welltx>re that traverses a 
sid>terTanean formation, comprising: 
10 - one or more solid tutnjiar memt>er8, each solid tubular memt)er including one or 

more external seals; 

CMiB or mors perforated tubular merrtf^ers coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular membefs and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular menrd)ers are radially expanded 
into intimate contact with the subterranean fonmation. 

20 17. The apparatus of daim 16, wherein the perforated tubular members that are 
radially expand^ into intimate contact with the subterranean fonmation compress the 
subterranean fonnation* 

18. A method of isolating a first subterranean zone from a second subterranean 
25 zone In a wellbore, comprteing: 

positioning one or mors soBd tububrs within the wellbore^ the solid tubulars 
traversing the finst sidsterranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, 0ie perforated tubulars travershg the second 
30 subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars vrithln the wellbora; 

radially expanding at least one of the prorated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubulars arid the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subtenanean zone within the weilbors exiemai to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated tubulars that are radially 
expfflided into intimate contact with the second subterrariean 2one compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of claim 18, further oomprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the second 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A method of extracting materials frcm a produdng subterranean zone In a 
weilbore, at least a portion of the wellbore Indudlhg a casing, comprising; . 

25 positioning one or more soHd tubulars within the wellbore; 

positioning one or more perforated tubulars within the W0llt>ore each including 
one or more radial passages, the perforated tijAHJlars traversing the producing 
subtenanean zone; 

radially expanding at least one of the sbUd tubulars and the perforated tubulars 
30 within the weObore; 

radially expanding at least one of the perforate tubulars into intimdte contact 
with the producing sutjtenranean zone; 

fluididy coupFing tte solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subtenBnean zone within the welltx)re; and 

fluididy ooupiing at least one of the perfbi^ated tubufasirs with the prcdudng 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tutHJIars that are radially 
expanded into intimate contact with the prcdudng subtenranean zone comprs^ the 
pnxiudrig subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydroGartx)ns from the produdng 
sutrterranean zone. 

26. The method of daim 23, further comprising vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an imputeive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zor>e to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first sut>tenranean zone from a second subterranean 
zone in a wellbore, comprising: 

25 means for positionirig one or mora sdid tubulars within the weDbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tutnilars within the wellbore each 
Inditing one or more radial passages, the perforated tubujars traversing the second 
subterranean zone; 

30 means for radially expanding at teast one of the solid tubulars and perforated 

tubulars within the weObore; 

meanB for radially expanding at least one of the perforated tubulars into inUrroite 
oontad with the second subterranean zone; 

means for fluididy coupHr^ the perforated tubulars and the solkl tubulars; and 
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means for preventing the passage oT fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subtenranean zone 
comprises means for compressing the second subterranean zone. 

30. The system oT daim 28, ftirther comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subtenanean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to deah the radial passages of the perforated tubulars that are 

15 radially expanded into intimate contact with the second subterranean zone. 

32. The system of daim 28. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with ttie 
second subterranean zone to increase the rate of recovery of hydrocart>ons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subten-anean zone in a 
weflbore. at least a portion of the weiibore including a ceding, comprising; 

means for positioning one or more solid tubulars within the weiibore; 
25 means for (mitionmg one or more perforated tubutars within the weiibore each 

including one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radtaOy expanding at teast one of the solid tubulars and the 
perforated tubulars within the wellboiB; 
30 mear^ for radially expanding at least one of the perforated tubulars into intimate 

contad with the prcxludng subterranean zone; 

means for fluididy coupling the solid tubulars wfth the casing; 

means for fluididy coupling the perforated tubulars with the soBd tubulars; 

means for fluididy isolating the producing subterranean zone fronri at least one 
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other subteiranean.zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of daim 33» wherein the means for radially expanding at least one 
of Hie perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of cteim 33, further comprising means for vibrating the producing 
10 * subterranean zone to increase the rate of recovery of hydrocarbons from the pnxlucing 

subterranean zone. 

36. The system of claim 33, further comprising mems for vibrating the (mxlucing 
subterranean zone to ctean the radial passages of the perforated tubulars that are 

15 radially expanded Into intimate contact with the producing subten^nean zone. 

37. The system of daim 33, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
imdudng subtenanean zone to increase the rate of recovery of hydrocart)ons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtmanean fomnation and indudra a perforated welli)ore casing, comprising: 
25 one or more solid tubular members; each solid tubular member induding one or 

mora extemal seals; 

one or nrme perforated tubular members Qoupted to the sdBd tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at teast one of the solid tubular members and the perforated tubular 

menders are fonmed by a radial expansion process performed witWh the weUbors; and 

wherein at least one of the perforated tubular members are radially expanded 
into Intintate contact with me perforated wellbore casing. 
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38. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expand^ Into intimate contact with the perforated casing compress the 
subterranean fomnatton. 

5 40. A method of isolating a first subtennanean zone from a second subterranean 
zone in a wellbore that includes a perfm^ted casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubutars 
traversing the first subterraneian zone; 
10 positioning one or rtiojne perfmted tubulars within the wellbore each including 

one or more radial passages^ the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one* of the perforated tubulars into intimate contact 

with the perforated casing; 

fluididy couplir>g the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing cpmpress the second 
subterranean zone. 

25 

42. The method of daim 40. further comprising vibratii^ the second subtenenean 
zone to increase the rate of recovery of hydrocart>ons from the seocxid subterranean 
zone. 

30 43. The method of daim 40. further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method d daim 40. further comprising applying an impulsive load to the 
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perforatBd tubulars that are radially expanded into intimate contact with the perforated 
casir^ to increase the rate of recovery of hydrocart>on8 from the second subterranean 
zone. 

5 45. A niethod of extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore induding a casing and a perforated casirig 
that traverses the producing subterranean zone« comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubidars and the perforated tubutars 
within the wellbore: 

radially expanding at least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluldidy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
. fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluidiciy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of dalm 45, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of dalm 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenanean zone. 

30 

48. The method of daim 45. fitfther comprising vibrating the produdng 
subterrarman zone to dean the radial passages of the perforated tubulars that are 
radially expanded into Intimato contact with the perforated casing. 
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49. The method of dalm 45, further oomprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate oontad with the perforated 
tubulars to Increase the rate of recovery of hydnxart)ons from the producing 
subterranean zona. 

50. A system for isolating a first subterranean zone from a seoond subterrariean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for posttlmlng one or mem solid tubidars within the wellbore. the solid 
tubulars traversing the first subten^nean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubularo within the v^lbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contact with the perforated casing; 

means for fluidtely coupling the perforated tubulars and the solid tubulars; and 

means for preventing. the passage of fluids from the first subtenanean zone to 
the second subtenranean zone within the wellboie external to the solid tubulars and 
perforated tubulars. 

51 . The system of claim 50, wherein the means for radially expanding at least one 
of the perforated tubuliars into intirnate contact vm the perforated casir^ oomprtees 

means for compressing the second subterranean zone. 

52. The system of daim 50, furttwr comprisir^ means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons ftt>m the second 
subterranean zone. 

53. The system of dalm 50, further comprising mrar^ for vibrating the second 
subtenanean zone to dean the radial passages of the perforated tutnjiars that are 
radially expanded into Intirrate contact with the perforated casing. 
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54. The system of daim 'SO, further comprising means for applying an impulsive 
load to the perforated tiibulars that are radially e)q[>anded into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocaitons from the second , 
subterranean 2one« 

5 

55. A system for extracting materials from a producing subterranean zone in a 
welibore, at least a portion of. the wellbbre including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wetibore; 
10 means for positioning one or more perforated tut^utars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subteiraneari zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welltK)re; 
15 nf)eans for radially expanding at least one of me perforated tubutars into intimate 

oontect with the perforated casing; 

means for fluididy opupling the solid tubulars with the casing; 

means for fluidicty coupling the perforated tubulars with the solid tubulars; 

means for fiuldicly isolatrng the pnxlucfng subterranean zone from at least one 
20 other subterranean zone within the wellbore; and 

means for fluidicty coupling at least one of the perforated tubutars with the 
producing subtenanean zone. 

56. The system of daim 55, wherein the means for radially expariding at teast one 
25 of the perforated tubidars into intimate contact with ttte perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The ^tem of daim 55, further comprising means for vibrating the producing 
subterranean zme to increase the rate of recovery of hydrocart)ons from the proNducing 

30 subt^ranean zone. 

58. The system of daim 55, furthw comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubuters that are 
radially expanded into intimate oontect with the perforated casing. 

95 



59. The system of daim 55, further oompriang means for applying an Impulsive 
k>ad to the perforated tutnilars that are radially expanded Into intimate contact with the 
perfected casing to increase the rate of recovery of hydrocart^ons from the producing 
subtenanean zone. 

60. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each sdid tubular member including one or 
10 more external seals; 

or>e or more perfbrated tubular menri)ers each including radial passages 
coupled to the solid tubular members; and 

one or rnore perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 . members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonned by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are fonned by a radial expansion process 
20 perfonned within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a we[tt>ore. comprising: 

positioning one or more solid tubulars within the wellbore. the solM tubulars 
25 traversing the fbstsubtenariean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fiuldidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage erf fluids from the first subterranean zone to the second 
subterranean zone within the wellbore exiemal to the primary solid tubular^ and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonning the perforated tubular liners within 
the Interior of one or more of the perforated tubulars. . 

5 

62. A method of extracting materials; from a producing subterranean zone in a 
wellbore. at least a portion of the wellbbre including a casing, comprising; 
positioning one or more solid tububrs within the weDbore; 
po^ontng one ormore peiforatad tubulars each Including dne or more radial 
10 passages within the wellbore, the perforated tubulars travereing ^ producing 
Subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wltMn the wellbore; 

fluididy coupling the solid tubulars with the casing; 
1 5 fluididy coupling the perforated tubulars with the solid tubulare; 

fluididy isolating the produdng subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zme; 

20 positioning one or more perforated tubular liners within the interior of one or 

more df the perf<rated tubulare; and 

radially expanding and plastically defonning the perforated tubular linere within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolaling a first subterranean zone from a second subterranean 
sme in a wellbore, compiling: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubiiHars traversing the first subtenanean zone; 

means for positiOTing one or nxxe perforated tubutere each induding one or 
30 more radial passages within the wenbore. the perforated tubulare travereing the second 
subtenanean zone; 

means for radial^ expanding at least one of the solid tubulare and perforated 
tubulars within the wellbore; 

means for fluididy ooupBng the perforated tubulare and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone wUhln the weilbore external to the primary sc^id tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubuteirs. 

64. A system for extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weilbore; 

nwarw for positioning one or more perforated tubulars each including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
producing subten^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means forfluidicly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

mans for fluididy isolating the produdr^ subterranean zone from at least one 
ottier subterranean zone within the vyellbore; 

means for fluididy coupling at least one of the perforated tubulars with ttie 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners vMhin the interior of 
one ormoreofthe perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the mtertorof one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more soDd tubular members, each solid tubular member induding one or 
mora external seats; 

two or more perforated tubular memt)ers each induding radial passages 
coupled to the sdid tubular members; and 

one or more one-way valves for oontroOabiy fluididy coupling the prorated 
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tubular mdmbers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tulMjiar members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

5 

66. A method of isolating a first subtenranean zone from a second subterranean 
zone having a plurality of producing zones In a wellbore, comprising: 

positioning one or mors solid tubutars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each Including one or more radial 

passages within the wellbore. ttiQ petforaied tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weHbore; . 
15 fluldidy coupling Vhe perforated tubulars and the primary solid tubulars; 

preventing ^e passage erf fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; arKi 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting nraterials from a wellbore having a plurality of pro^ 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore;. 
25 po^rung tvra or more perforated tubutans each InchJding one or more radial 

passages within the wellbore, the perforated tubulars traversirq the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weHbore; 

30 fluldidy coupling the soHd tubulars with the casing; * 

fluididy coupling the perforated tubulars with the soGd tubulars; 
fluldidy teolating the produdng subterranean zone from at least one ^her 
subterranean zone within the wellbore; 

fluididy cxxipling at least one of the perforated tubulars with the producing 
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subterranean zone; 

preventing flwds from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has t)een depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a weltbore, comprisir«: 

means for positioning one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for posittoning one or more perforated tubulars each Including one or 
10 mora radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldlcly coupling the perforated tubulars and the solid tubulars; 
15 n^ns for preventing the passage of fluids from the first subten^nean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 mesuns for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
25 means for portioning one or more solid tubulars virithin the wellbore; 

means for positioning one or more perforated tubulars each including one . or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radi^ expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidldy coupling the perforated UJbuiars with the solid tubulars; 

means for flukJicly isolating the producing subterranean zone from at least one 
other subterranean zone within the vi^llbore; 
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means for fluidicly coupling at least one of the perforated tutHJiars with the 
producing sutitarranean zone; 

nieans for positioning one or more perforated tubular liners within the interior of 
oneormore of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the produdrig zones that has been depleted. 

70. An apparatus for extracting geothennal energy from a subterranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal Isolation asserribly positioned within the subterranean formation, 

comprising: 

. one or more solid tubular members, each solid tubular memi}er including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
1 5 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or mors radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular membms and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geott^nmal energy in a wellbore, comprising: 

25 positioning one or mom solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passsfges within the wellbore, the perfected tubutars traversing the second 
subtenBnean zone; 

30 radially e)(pandlng at least one of the solid tubutera and perforated tubulars 

within \hB wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the p^sage of fluids from the first subtenBnean zcme to the second 
subterranean zone within the wellt>ore external to this primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tububrs; and 

radially expanding and plastically deforming the perforated tubular Hners wMhln 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemnal energy from a subterranean geolhermai 
zone in a \mnbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more soHd tubulars within the wellbore; 
10 • positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars travershig the subtananean 
geothemftal zone; 

radially expanding at least one of the solid tubulars and the perforated tutxjiars 
witMn the wellbore; 
15 fiuidlciy coupling the solid tubulars with the casing; 

fluidldy cbupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subterranean geothermal zone from at least one other 
subtananean zone within the wellbore; and 

fiuklicly coupling at least one of the perforated tubulars with the. subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothemial 
subterranean zone In a wellbore, corTq>ri8lng: 

n\eans for positioning one or rhore solid tubulars within the wellbofe, the solid 
25 tubulars traversing the first sublenanean zone; 

means for posiUonlng one or more perforated tubulars each indudbig one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
geothemnal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tLA)ulars within the wellbore; 

means for fluididy couplir^ the perforated tubulars and the solid tubulars; and 

nrteans for preventing the passage of flutdte from the first subterranean zone to 
the second geothermal subterranean zone within the welibore external to the FMlmary 
solid tubulas and perforated tubulars. 
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74. A system for extracHng gepthermal eneigy from a subterranean geothermal 
zona in a wallbore, at least a portion of the wellbore including a casing, oomprising; 

- means for positioning one pr more solid tubutars within the 

means for positioning ora or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubuiars traversing the 
subterranean geothenmal zone; 

means for radiaily expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solU tubulars with the casing; 

mearw for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidlcly isolating the subterranean geothenmal zone from at least one 
other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubuiars with ttie 
subterranean geotinermat zone. 

75. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or mora solid tubular members, each solid tubular member induding one or 
more external seals; 

one or more perforated tubular members each induding one or nmre radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the sdM tubular members and the perforated tubuter 
memt)ers are formed by a radial expansion pmcess performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are dewed by further rwliai expansion of the perforated tubuter members within the 
wallbdra. 

76. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or nrxxe soOd tubulars within the weUDore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or mora perforated tubulars witltin the weDbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the welibore; . 

fluidlcty coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the ffrst subtenanean zone to the secor>d 
subterranean zone within the welibore external to the solid tubulars and perforated 
tut>ulars; and 

16 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansbn of the perforated tubulars within the welibore. 

77. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the weilt>ore includbfig a casing, comprislr^; 

1 5 positioning one or more solid tubulars witNn the welibore; 

positioning one or more perforated tubulars within the welibore each including 
one or more radial passages, the perforated tul)ubrs traversing the producing 
subterranean zone; 

radially expanding at least one cS the soHd tubulars and the perforated tubulars 
20 within the welibore; 

fluidicly coupling the ^Id tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isoiafliig the producing subtenanean zone from at least one other 
subterranean zone within the wetlbora; 
25 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perfmrted tubulars; and 

cleaning mat^ls from the radial passages of at least one df the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the welibore. 

78. A system for Isolating a ftst sut^tenariean zone from a second subterranean 
zone in a wellbcro. comprising: 
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means for positioning one or mora solid tubulars within ttie welliMre, the solid 
tubulare traveraing the first sui>tenanean zone; 

means fbr positioning one or mwe perforated tubulars within the weltt)ore each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subtoitanean zone; 

means for radially expanding at least one of the solid tubulars and perforated • 
tubulars within ttte wellbore; 

means fbr fluidiciy coupling the perforated tubulars and the solid tubulars; 

means fbr preventing the passage of fluids frorifi the first subtenwiean zona to 
10 the second subtoiranean zone Within the wellbore external to tho solid tubulars and 
perforated tubulars; and 

means fbr cleaning matertete from the radial passages of at least one of the 
peiforatad tubulars by further radial eocpanslon of the perforated tubulars within the 
weilbors. 
15 ■ 

79. A system fbr extracting materials from a producing subterranean zone in a 
weflbore, at least a portion of the weilbwe including a casing, oomprisir^; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 Including one a more radial passages, the perforated tubulars traversing ttie produdng 
subterranean zone; 

means for radially expanding at least one of the soRd tubuters and the 
perforated tubulars wHMn the wellbore; 

means for fluidiciy coupling the soTid tubulars with 4he casing; 
25 means fbr fluidiciy coupUngthrperfbrated tubulars virilh the solMtubul^^ 

means fx fluidiciy Isolating the producing subterranean zone from at least one 
other subterranean zone ¥vitNn the wellbore; • 

means fbr fluidiciy coupling at least one of the perforated tubulars with the 
producing subtMranean zone; and 
30 means for dearUng materials front the racHal passages of at least one of the , 

perforated lubuiars by further radtal expansion of the perforated tubulars witrai ttie 
weflbore. ^ 
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